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ABSTRACT 
 
Elma Pungky A, 133221335. AN ANALYSIS OF ENGLISH FINAL TEST FOR THE 
TENTH GRADE STUDENTS OF MAN 2 BOYOLALI IN THE ACADEMIC YEAR 
OF 2016/2017. A thesis : The State of Islamic Institute of Surakarta, 2017 
Advisor  : Dr. Yusti Arini, M.Pd 
Keywords : Final test, item analysis, difficulty level, discriminating power, effectiveness 
of   distractor. 
 
Test is a way or procedure in order to measuring and assassement in education, that 
can be organized as assignment (Sudijono, 2012:67). The aims of this research is to find out 
the difficulty index, discriminating power, and the effectiveness of distractors. This research 
is a descriptive quantitative study. The researcher employed the descriptive method because 
the objective of the research is to describe the identification of the multiple choice items of 
English final test. In addition this research is also using a numerical data which is analyzed 
statistically. This research described the result of numerical computation of the data using 
Arifin‟s theory. 
 The result of this research shows that for the difficulty level, there are 76% 
categorized as difficult item, 24% categorized as marginal item, and 0% categorized as easy 
item. For the discriminating power, there are 26% categorized as very good item, 24% 
categorized as reasonably good, 20% categorized as marginal item, and 30% categorized as 
poor item. For the effectiveness of distractor, there are 48% categorized as effective distractor 
of each option, 52% categorized as ineffective distractor of each option. 
 In the end of this research, this test included as standardized test made by the teacher, 
the researcher suggested to the teacher when they are make an English question should be 
balanced, even it in difficulty level, discriminating power or the effectiveness of distractor, so 
that the item was able to distinguish between students who master the material and students 
who do not master the material.  Also, the teacher should improve their capablility in making 
standardized test to get the good quality of the test. 
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CHAPTER I 
INTRODUCTION 
A. Background of the Study 
Teaching and learning procces involves all the parts and 
components in learning activity. One of them is evaluation, evaluation 
takes a big role to know the effectiveness in learning. The result of the 
evaluation can be used as a feedback for the teacher to improve their 
teaching and learning program. Evaluation refers to the act or process to 
determining the value or something. 
We know that there is a term of evaluation in teaching and learning 
process. Arifin (2012:6) said that evaluation is important component and 
phase that must be reached by teachers to know the effectiveness of 
learning. Sudijono (2012:1) said that evaluation is a assesssment of 
learning or the assasment that concerned of learning or education. 
Meanwhile Nurkancana (1986:1) said that evaluation is a process or act to 
determine the score of everything in education. 
Sukardi (2008:1) clarified, evaluation is a process that determine 
about condition, where the purpose can be reached. An evaluation can be 
used as one of the main referance for the teacher to determine whether 
their learning process is succes or fail. So, we know the quality of the 
teacher’s instruction and the students ability. Good teacher start with a 
firm knowledge of the subject, and builts on that with a explicitation and 
understanding to help students interested and understand the material. The 
best teacher can go one step further, because good teachers are interested 
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in the material they taught, they make the class become interesting and 
relevant to the students. Good teachers make learning so much fun so it 
makes the students feel like they can do everything that they wanted to do. 
To arrange the evaluation, appart from kind of the evaluation 
needed, the teacher must know and understand about the purpose and 
function of evaluation. If we want to do the evaluation, regardless of what 
kind of evaluation is used, then the teacher should know and understand in 
advance about the purpose and function of evaluation. If not, then the 
teacher will experience difficulty in planning and implementing evaluation. 
Almost every person who discuss evaluation also discuss about the 
purpose and function of evaluation. The obtainable of the result can be a 
feedback for the teacher to fix and to make perfect the program and 
learning process. At school, the teachers always give the students daily 
tests, final tests, block tests, written tests, oral tests, etc. 
Sudijono (2012:67) said that test is a way or procedure in order to 
measuring and assassement in education, that can be organized as 
assignment. Arikunto (2002:52) stated that Test is instruments od 
procedure used to know or measure something with the manner and given 
rules. Furthermore Kluitmann (2008:8) clarified that in a broad of sense, a 
lot of tests can be classified as language tests, ranging from exams at 
school or universuty to certificate aiming to provide the holder with some 
sort of standardized qualification. 
From the definition above, the researcher take a conclusion that a 
test as an instrument of evaluation is a systematic procedure of description, 
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collection and interpretation in order to measure the test taker's 
achievement ability, knowledge, and performance what they have been 
learned in learning process and to get a value judgment.  
Phalguna (2014:57) stated there are many types and approaches in 
language testing in measuring the students’ performance there are many 
types of test. The first is essay Test, the characteristics of essay test are 
organized as question or command that need a descriptive answer or long 
explanation, the question is demand the testee to give an explanation or 
comment. The number of question is definite, started with explain, why, 
how and describe. The strenghts of essay test are it is very fast and easy to 
make a test, we know the level of testee’s understanding, testees can be 
motivated to give a piece of mind. Furthermore, the weakness of essat test 
are can’t be covered all of the material, hard to correct, low in measure 
capacity. 
Secondly is objective Test, the characteristics of objective test are 
consist of question that can be answered by testees by choosing one or 
more of the answer in each item or write the answer by word as well as 
symbol. Strenght of objective test, it can be assessed objectively by 
everyone, Easier and faster to check the answer, It covers a wide range of 
issues, the answer is certain for evaluation students' ability. The validity is 
better than subjective test. Whereas the weakness of objective test are to 
construct the question items is more difficult. It tends to guess or cheat, it 
does not make the students to give more creative answer. The students can 
not express their own opinion. 
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Thus, a good test combined features of these approaches depending 
on the particular purpose of the test and also the various test constraints. 
Language testing involves making compromises between what is ideal and 
practicable in certain situation and trying to devise a test which is as valid 
and reliable as possible and which has useful backwash effect on the 
teaching and learning leading to the test. 
The purpose of a test is able to give the valid information on the 
students' abilities and knowledge. Hence, the successfulness of the 
teaching and learning can be seen in the test's results. To understand 
wheather the test has a good item or not, we should do an item analysis. 
Purwanto (2010:118) said that the processing of the test outcome to 
improve the learning process can be going to do with item analysis and 
count the validity and realiability of the test. Here, the researcher choose to 
analyzed the item of English multiple choice to know wheater the learning 
process was success or not. The purpose of item analysis is for 
identifications the question wheather it has good, less good, and bad 
question. In the manner of item analysis, the information can be acquired 
about the quality, wheather it is good quality or bad quality of the question 
for correction. 
The researcher chose senior high school students, especially the 
tenth grade students because the question of multiple choice at the senior 
high school has different level  with the multiple choice from  the students 
at the junior high school. The researcher also thought that many students 
when they do an exercise especially multiple choices item, they have been 
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trapped on the key answer, where there are 2 or more answer can be stands 
as the distractors, and absolutely its make the students for being confused. 
This study tried to analyze an analysis which focused on the 
difficulty level, discriminating power and the effectiveness of distractors. 
The researcher analyzed AN ANALYSIS OF ENGLISH FINAL TEST 
FOR THE TENTH GRADE STUDENTS OF MAN 2 BOYOLALI IN 
THE ACADEMIC YEAR 2016/2017. 
B. Limitation of the Problem  
The researcher got the limitation of this study are, this study was 
implemented to the tenth grade students of MAN 2 Boyolali, it focused on 
multiple choice, because it has many kind of answer also it could trap the 
students’ to choose the choice and in multiple choice has a difficulty level, 
discriminating power and the effectiveness of distactor that make students 
maybe feel confused to choose the true answer. So, they must keep 
concentrate, serious, and focus. 
This study focused on multiple choise item for tenth grade students of 
MAN 2 Boyolali based on the standard of test include difficulty level, 
discriminating power and the effectiveness of distactor . 
C. Problem Statements 
The researcher formulate the problem statement suggested by 
Arifin’s as follows : 
1. How is the difficulty level of English final test for the tenth grade 
students of  MAN 2 Boyolali in the academic year 2016/2017 
based on Arifin’s formula ? 
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2. How is the discriminating power of English final test for the tenth 
grade students of MAN 2 Boyolali in the academic year 2016/2017 
based on Arifin’s formula ? 
3. How is the effectiveness of distractor of  English final test for the 
tenth grade students of  MAN 2 Boyolali in the academic year 
2016/2017 based on Arifin’s formula? 
D. The Objectives of the Study 
The objective of the study of this research are as follows : 
1. To find out the difficulty level of English final test for the tenth 
grade students of  MAN 2 Boyolali in the academic year 
2016/2017 based on Arifin’s formula. 
2. To find out the discriminating index of English final test for the 
tenth grade students of  MAN 2 Boyolali in the academic year 
2016/2017 based on Arifin Formula. 
3. To find out the effectiveness of distractor of English final test for 
the tenth grade students of  MAN 2 Boyolali in the academis year 
2016/2017 based on Arifin’s formula. 
E. Benefit of the Study 
The result of the study is expected to be able to give some benefits 
such as following : 
1. Theoritically 
Item analysis helps to determine the role of each items with with 
respect to the entire test and can provide important diagnostic 
7 
 
information on what examinees have learned and they have not 
learned (Boopathiraj, 2013:189). 
2. Practically 
a. For the teacher : it is used as guide for teacher to create good 
English multiple choices 
b. For the Institution : it is expected that the result of the research 
have benefitial contribution on the analysis of item test in MAN 2 
Boyolali and can develope the quality of test item. 
c. For the further researcher : it is used as references for other 
researchers which have the same concern on analyzing multiple 
choices and make the researcher know about how is multiple 
choice is difficult for students or not. 
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CHAPTER II 
REVIEW ON RELATED LITERATURE 
A. Theoretical Description  
1. Review on Test 
a. Definition of Test 
Basuki (2014:21) states that test is an assessment instrument that 
systematic, valid, trusted, and objective to determine the qualification, 
skill and students understanding level toward teaching material 
organized as assignments or problem that should be solved by the 
individual students or a group of students. 
According to Brown (2003:3) a test in simple terms is a method of 
measuring a person‟s ability, knowledge, or performance in a given 
domain. Furthermore, Kiziik (2012:3) said test is a method to 
determine a student‟s ability to complete certain tasks or demonstrate 
mastery of a skill or knowledge of content. Some types would be 
multiple choice tests, or a weekly spelling test. While it is commonly 
used interchangeably with assessment, or even evaluation, it can be 
distinguished by the fact that a test is one form of an assessment. 
Those are several definitions about test stated by some expert. 
Although those definition are created by different experts, but it shows 
the same purpose or aim and meaning that test is to evaluate students, 
and the successful for teaching method. 
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b. Types of Test 
1) Types of Test Based on the Purpose 
Hughes (2003:9) discriminated types of test based on the 
purpose into four types which we will discuss in the following 
section are: proficiency tests, achievement test, diagnostic test, and 
placement test 
a) Proficiency Test 
Proficiency test are designed to measure people ability in a 
language. The content of a language courses which people taking 
the test may have followed. Rather, it is based on a specification of 
what candidates have to be able to do in the language in order to be 
considered proficient. This raises the question of what we mean by 
the word proficient. 
There are other proficiency test which, by contrast, do not have 
any occupation of course of study in mind. For them the concept of 
proficiency is more general. British examples of these would be the 
Cambridge examination (First Certificate Examination and 
Proficiency Examination) and the Oxford EFL examinations 
(Preliminary and Higher). The function of these tests is to show 
whether candidates have reached a certain standard with respect to 
certain special abilities. Such examining bodies are independent of 
the teaching institutions and so can be relied on by potential 
employers etc. To make fair comparisons between candidates form 
different institutions and different countries. Though there is no 
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particular purpose in mind for the language, these general 
proficiency tests should have detailed specification saying just 
what it is that successful candidates will have demonstrated that 
they can do. Each test should be seen to be based directly on these 
specifications. All users of a test is suitable for them, and interpret 
test result. It is not enough to have some vague notion of 
proficiency, however prestigious the testing body concerned. 
Despite differences between them of content and level of 
difficulty, all proficiency tests have in common the fact that they 
are not based on curses that candidates may have previously taken. 
On the other hand, such tests may themselves exercise considerable 
influence over the method and content of language courses. Their 
backwash effects of some widely used proficiency tests is more 
harmful that beneficial. However, the testing organization 
concerned than they relies.  
b) Achievement Test 
Final achievement tests are those administered at the end of a 
course of study. They may be written and administered by ministries 
of education, official examining boards, or by members of teaching 
institutions. Clearly the content of these tests must be related to the 
courses with which they are concerned, but the nature of this 
relationship is a matter of disagreement amongst language testers. 
The alternative approach is to base the test content directly 
on the objectives of the course. This has a number of advantages. 
11 
 
First, it compels course designer to be explicit about objectives. 
Secondly, it makes it possible for performance on the test to show 
just how far students have achieved those objectives. This in turns 
puts pressure on materials to ensure that these are consistent with the 
course objectives. Tests based on objectives work against the 
perpetuation of poor teaching practice, something which  course-
content- based test content on course objectives is much to be 
preferred, it will provide more accurate information about individual 
and groups achievement, and it is likely to promote a more beneficial 
backwash effect on teaching. 
Now it might be argued that to base test content on objectives 
rather than on course content is unfair to students. If the course 
content does not fit well with the objectives, they will be expected to 
do things for which they have not been prepared. In a sense this is 
true. But in another sense it is not. If a test is based on the content of 
a poor or inappropriate course, the students taking it will be misled 
as to the extent of their achievement and the quality of the course. 
Whereas if the test is based on objectives, not only  will the 
information it gives be more useful, but there is less chance of the 
course surviving in its present unsatisfactory form. Initially some 
students may suffer, but future students will benefit from the 
pressure for change. The long term interests of students are best 
served by final achievement tests whose content is based on course 
objectives. 
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In addition to more formal achievement tests which require 
careful preparation, teachers should feel free to set their own “pop 
quizzes”. These serve both to make a rough check on students‟ 
progress and to keep students on their toes. Since such test will not 
form part of formal assessment procedures, their construction and 
scoring need not be too rigorous. Nevertheless, they should be seen 
as measuring progress towards the intermediate objectives on which 
the more formal progress achievement tests are based. They can, 
however, reflect the particular “route” that an individual teacher is 
taking towards the achievement of objectives. 
c) Diagnostic Test 
Diagnostic tests are used to identify students‟ strengths and 
weaknesses. They are intended primarily to ascertain what further 
teaching is necessary. At the level of broad language skills this is 
reasonably straightforward. Indeed existing proficiency tests may 
often prove adequate for this purpose. 
The lack of good diagnostic tests is unfortunate. They could 
be extremely useful for individualized instruction or self-
instruction. Learners would be shown where gaps exist in their 
command of the language, and could be directed to sources of 
information, exemplification and practice. Happily, the ready 
availability of relatively inexpensive computers programmers 
would ensure that the learner spent no more time than was 
absolutely necessary to obtain the desired information, and without 
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the need for a test administrator. Tests of this kind will still need a 
tremendous amount of work to produce. Whether or not they 
become generally available will depend on the willingness of 
individuals to write them of publishers to distribute them. 
d) Placement Tests 
Placement tests, as their name suggests, are intended to 
provide information which will help to place students at the stage 
(or in the part) of the teaching program most appropriate to their 
abilities. Typically they are used to assign students to classes at 
different level. 
The placement tests which are most successful are those 
constructed for particular situations. They depend on the 
identification of the key features at different levels of teaching in 
the institutions. They are tailor-made rather than bought off the peg. 
This usually means that they have been produces “in house”. The 
work that goes in to their construction is rewarded by the saving in 
time and effort through accurate placement.  
Based on the description above, the researcher conclude that  all 
kind of the test has different function but has the same purpose that are to 
increase the quality of students to understanding the question and 
discriminating one students to another who understand and still do not 
understand 
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c. Types of Test Based on the Usage and Measuring Students 
Ivayanasari stated that she is discriminate test based on the usage 
and measuring students into three types, there are: diagnostic test, 
formative test, and summative test. 
1) Diagnostic Test  
Diagnostic test is a test that used to understand students 
weaknesses so, grounded on those weaknesses it can be given the right 
treatment. 
2) Formative Test 
It is from “form” that is a base of “formative” so, formative test is 
to know how far the students already classified after come in to specific 
program. This test is a posttest or tests that given in the end of process. 
Formative test has the benefits, for students, teacher, and also that program 
itself. 
The benefit for students: 
a) Used to know do those students understand the whole program 
material. 
b) As a reinforcement for students. 
c) Reparation effort. 
d) As a diagnosis. 
The benefit for the teachers: 
a) To understand how far the material that teaches can be accept by 
students. It will establish that the teacher must change the strategy of 
learning or still used the old strategy. 
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b) To know which parts of the lesson material that has not been 
understood students. When some part is not understanding yet, 
coincidental is a prerequisite material for the another part of lesson, so 
that part must be explain again, and may be the teachers need a method 
or other media to make of. When, the material not is repeated, then it 
will disturb the next lesson, and students will not got the best. 
c) It can predict success or not the all of program that given. 
The benefits for the program: 
a) Is that the program that given is a right program for students capability. 
b) Is that the program want for prerequisite knowledge‟s that is not 
computable yet. 
c) It is needed an instrument, tool, and infrastructure to heighten the result. 
d) Is that the method, approach, and instrument of evaluation appropriate? 
Some case that need to pay attention from the using of formative 
evaluation, as follow: 
a) The assessment held in the end of every unit of lesson. 
b) Formative assessment purpose is to know how far special instructional 
purpose in every unit of lesson already achieved. 
c) Formative assessment do with make use of learning product, questionnaire, 
or another method. 
d) Students appreciable whether they are success in formative assessments 
when they reached 75% from standard comprehension. 
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3) Summative Test 
Summative evaluation or summative tests do after the end of given 
group program or a bigger program. In a school experience, formative test 
can be held with a daily exercises, whereas summative test is same with final 
test that implementable at the end of semester. 
The benefit of summative test: 
a) To decide a score. 
b) To establish whether the students can be include in a group or not within 
receive the next program 
c) To fill the students learning progression with purpose of : 
(1) Students parents 
(2) Guidance side and school information 
(3) Others side when the students will be leave to other school, to 
continue study or entering to working area. 
An aspect that must be noticed in the use of summative evaluation: 
a) Students‟ success on special lesson in one semester when their rapport get 
6 in minimum. 
b) Summative assessment going to do with the learning outcome test, 
questionnaire, or other style agree, that appropriate with 3 domains: 
cognitive. Affective, psychometric. 
c) The summative assessment result finding by scale 0-10 
4) Formative test and summative test in action 
Formative test is a daily exercises, whereas summative test, we know 
it as final test. At the schools, this summative named as a result of learning 
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test. The negative and positive effect when the state examination is being 
erased and replace by school-examination, so summative test has a 
advantages and disadvantages. 
Advantages: 
a) The school‟s manager may compare the progression of the other school 
around. 
b) Because of being compared between one school and other, so, it will 
emerge perfect competition. 
c) The standardized lesson will be cared as well because of the question 
that given to students arranged by department. 
Disadvantages: 
a) It is possible that the lesson will only orientated in “examination”, in a 
certain kind by finish off a lot of questions. 
b) Do not pay attention of several dishonest because the school just wants a 
reputation. 
Types of test according to Djiwandono in Ratih (2016) divided the type of 
test in to five features. They are scoring procedure, the composing test technique, 
the frame of reference for interpreting score, the purpose of test implementation, , 
and the function in learning activity.  
Based on the scoring procedure, test can be divided into two major 
categories; those are objective test and subjective test. Objective test claims that it 
has high objectivity in scoring. The score of the test result will be the same even it 
is corrected by more than one corrector because the judgments of whether 
students‟ answer is wrong or not is based on the criteria that had been made 
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before, in the other word, the criteria is called as the key answer. The objective 
test usually in the form of true-false test, matching test and multiple choice items. 
Subjective test on the other hand, in scoring the students‟ answer is may be 
different of one corrector to the other. This type of test is designed as well to get 
the students to come up with various answer in focus, content, arrangement, and 
length. Such answer is can only be scored by a subjective opinion of the corrector 
or teacher. The subjective test is usually in the form of essay test, WH Questioned, 
short answer test, and completion test. 
Based on the composing test technique, the type of test is divided into two: 
standardized test and teacher made test. Standardized test is developed based on a 
standardized procedure in which to create, a good quality test. Meanwhile, the 
teacher made test is a test which is developed by the classroom teacher to evaluate 
the daily learning activity including the students‟ progress in the class. 
Dealing with the frame of reference for interpreting score, they are two 
types of test, those are norm referenced test and criterion referenced test. Norm 
referenced test enable the teacher to interpret the test score by comparing one to 
the other in the same group of the same test. Whereas, criterion referenced test 
enable the teacher to interpret the test score based on a minimum criterion which 
is defined before the test administered. The criterion indicates the students‟ 
mastery of the test target. It is used to judge whether the students successfully 
pass the target or not. The difference between those two types of test is that the 
norm referenced test defines the minimum level of student‟s success after 
administering the test, whereas the criterion referenced test defines the minimum 
level of students‟ success before administering the test. 
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Based on the purpose of test implementation, test is classified in to five 
types; they are selection test, placement test, achievement test, proficiency test 
and aptitude test. Selection test is designed to select the candidates program. It 
contains a required skill or ability which reflects minimum ability that should be 
mastered by the candidates to join the program. Meanwhile, placement test is a 
test which is designed to place the students in to the group of those who have the 
same academic level. It is maybe in a class of huge number of students again 
divided into group based on the students‟ academic level. 
Achievement test deals with learning process in which this type of test is 
designed assess the student mastery of material of a learning program in a specific 
period of time. This test is developed as well as the representation of the whole 
material has been learned by the students and to judge how well the students 
achieve the material. The next type of test based on the purpose of test 
implementation is proficiency test and aptitude test. 
Types of test based on the function in learning activity are divided in to 
formative test, summative test, and pretest and posttest. Formative test is 
administered during a learning program to provide information about what 
material that the students have been mastered yet and what material they have not 
been mastered yet. In contrary of formative test, summative test is administered in 
the end of the learning program. It covers the whole material of a certain period of 
a learning program e.g. one semester or a one year. Whereas pretest is 
administered at the beginning of the learning program to give information about 
students‟ early competence for further comparison to the competence level at the 
end of a learning program. Posttest is administered at the end of a learning 
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program which is the result of posttest then compared with the result of the pretest 
to indicate if there is a progress or not. 
Based on the definition above, the researcher draws a conclusion that final 
test is classified as summative test because it purpose to cover the whole material 
of a certain period of learning program, for example one semester or a one year.  
C. Types of Test Item 
An item is the basic unit of language testing. According to Brown (1989), 
the definition of the item is the smallest unit that produces distinctive and 
meaningful information on a test or rating scale. 
According Witherington in Anggi (2016:23) the major categories of 
objective tests or performance assessment may be subdivided further in to some 
basic types of test items and assessment tasks as follows: 
1) Objective Test 
a) Supply type 
(1) Short answer 
Example: 
(a) Who is the president of Indonesia? 
(b) Where is the capital of Indonesia ? 
(2) Completion 
Example: 
(a) The text that describes an object, person, or place is called 
(b) Test that describe the steps in creating something called … 
b) Selection type 
(1) True-false or alternative Response  
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Example: 
Check the grammar of these sentences and circle the correct answer 
(T/F) 
T – F My mother go to market 
T - F Susan and Tommy eat some apples 
T – F I buy two bags 
T – F They runs together 
(2) Matching 
Example: 
Match from each word from list A and list B! 
List A   List B 
…..chart   1. chart 
…..wizard  2. Sumbu 
…..plot   3. Insert 
…..grid   4. area 
…..text   5. Garis 
                 6. Font                       
7. Add 
  (3) Multiple Choice 
The various components that are interconnected and 
influence each other in called… 
a. Program 
b. System 
c. Data 
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d. Central Processing Unit 
e. Operation 
2) Performance Assessment 
Performance assessment is a test that demanded answer learners in 
the form of behavior, action or dead. Performance assessment as an 
evaluation techniques used in almost every subject, such as sports, 
language, art, and so on. It can be done individually and groups. 
From the definition and example above, it can be concluded that 
types of test item consist of objective test, that consist of supply types 
there are short answer and completion, selection types there are true-false 
or alternative response, matching, multiple choice and the last types is 
performance test. 
Linn and Grounlund (2000:150) divided the types of test item in to 
two major categories; those are objective test and performance assessment. 
Objective test is a kind of test item that are brightly structured and require 
the students to supply a word or two or to select the correct answer from a 
number of alternatives. Meanwhile performance assessment permits the 
students to select, organize, and present the answer in essay from in their 
own words. It includes the extended-response essay question type and 
restricted response question type. The classification of those two types of 
performance assessment is based on the amount of freedom to answer the 
question freely. While the restricted response type is one in which the 
student is not given a complete freedom to make his response. It usually 
limits both the content and the response. The content is usually restricted 
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by the scope of topic to be discussed. Whereas, common test technique 
according to Hughes (2003) is divided in to four those are multiple choice 
item, yes/no, and true false item, short item, and gap filling item. 
From the passage above, researcher take a conclusion that  each of 
the types of test item could be the best choices to measuring students‟ 
knowledge in learning English, but the most appropriate is multiple choice 
test item or objectives test, because it is really objective to give a score. 
D. Standardized Test 
Standardized test presupposed certain standard objectives, or criteria 
that are held constant across one from of the test to another (Brown, 2003:66). 
Brown also stated that a good standardization test is the product of a thorough 
process of empirical research and developement, it dicates standard 
procedures for administration and scoring. 
Arikunto (2003:144) stated that standardized test is all the students can 
answer the same questions from the most part of the question with following 
the instruction in the same time. Thus, it is like there is a standard or 
measurement to got the standard and the other  group can be compared with 
the other standard group. Arikunto also said the comparison of standardized 
licency and standard teacher made test, first, the differences of  standardozed 
licence test and standard teacher made test 
Standard Licence Test Standard Teacher Made Test 
1) Based on the material and the 
general purpose from schools in all 
states 
1) based on the material and the 
general purpose from the teacher . 
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2) Covered all the aspects and 
knowledge or skill with less of item 
test for each skill or topic. 
3) Composed with the completeness 
of professor staff, investigator, 
editor, item test. 
4) Using an item test have tried out, 
analyzed and revised before 
became a test 
5) Has a high reliability 
6) Made by used law of whole states 
2) Only limited knnowledge and skill 
can be covered. 
 
3) Composed by the teachers with less 
or without the other help. 
4) Rarely used an item that that have 
tried out, analyzed or revised. 
 
 
5) Has a low reliability 
6) A group law limited by specific 
class 
 
Second, to arranged standardized test  it is took long time. Seems like 
to got the standardized test through the procedures: 
a) Composing 
b) Try out 
c) Analyzed 
d) Revised 
e) Editing  
Advantages of standardized tests include, foremost, a ready made 
previously validated product that frees the teacher from having to spend hours 
creating a test, administration to large groups can be accomplished within 
reasonable time limits, in the case of multiple choice formats, scoring 
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procedures are strealined for fast turnaround time, and for the better or for 
worse, there is often an air of face validity to such authoritative looking 
instruments. 
Disadvantages of standardized test is the potential misunderstanding of 
the difference between direct and indirect testing, some standardized tests 
include tasks that do not directly specify performance in the target objective, a 
test of reading comprehension that proposes to measure ability to read 
extensively and that engages test-takers in reading only short one or two 
paragraph passages is an indirect measure of extensive reading. 
2. Multiple Choice 
multiple choice is a form of assessment in which respondents are asked 
to select the best possible answer (or answers) out of the choices from a list. If 
randomly guessing an answer, there is usually a 25 percent chance of getting it 
correct on a 4 answer choice question. Finding the right answer from multiple 
choices can be automated using multiple choice question systems. Multiple 
choice test consisting of a statement or a notice about a notion which is not yet 
complete and to complete it must be choose one of several possible answers 
that have been provided. So multiple choice test consisting of stem and potion. 
Option consist of an answer key and distractors (Arikunto, 2005:168). 
Multiple choice test is an objective test form most widely used because a lot of 
material can be covered. 
Arifin(2012:138) stated that multiple choice test question can be used 
to measure learning outcomes and more complex with regard to aspects of 
memory, understanding, application, analysis, syntesis and evaluation. The 
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form of a multiple choice test consisting of the carrier subject can be 
expressed in the form of questions and may also be in the form of an imperfect 
statement is often called a stem, while the selection of the answer can be 
shaped by words, number or phrases commonly called option. Answer option 
consist of correct answer or the most right hereinafter referred to as the key 
answers and possible answers incorrectly called distractors. 
 Advantages of multiple choice questions, among others : 
a. How assessment can be done easily, quickly and objectively. 
b. Possibly learners answered with a guess can be reduced. 
c. Can be used to assess the ablity of learners in the different levels of the 
cognitive ability. 
d. Can be used repeatedly. 
e. It is suitable for a hundred number of test takers. 
Weakness of muliple choice questions, among others: 
a. Can not be used to measure verbal skills and problem solving. 
b. Preparation of a matter which is really good take a long time. 
c. It is hard to determine alternativeanswers that really homogenous, logical 
and function. 
The ability can be measured by the form of multiple choice questions, 
among other: get to know the terms, fact, principals, methods, and procedures, 
identify the use of facts and principals; interesting causal relationships; and 
judging methods and procedures. 
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3. Review on Item Analysis 
a. Definition of Item Analysis 
Checking individual quality of every test item is considerably 
required to conduct. It is because due to the need to make sure that 
every item works properly to authentically provide the information 
about student‟s ability in real condition. The checking procedure of 
individual items is what to be called as item analysis 
According to Nitko (2007:320) item analysis is the process of 
collecting, summarizing, and using information from students‟ 
responses to make decisions about test item. Students‟ response to the 
item can be analyzed to get a picture of the quality of the test item. 
Anthony said that another purpose for item analysis is, most of teacher 
using item analysis procedures will do so for one or more of the 
following reasons, there are to check whether the items are functioning 
as intended, to give students feedback on their assessment performance, 
to acquire feedback for themselves about students‟ difficulties, to 
identify areas of the curriculum that may need improvement, and to 
obtain objectives data that signal the need for revising their items. You 
can also use item analysis for selecting some items and culling others 
from a pool of items. 
Furthermore, Mehta and Mokhasi (2014:201) said item analysis is 
largely used for creating a viable question bank and to assess class 
performance as a part of formative assessment.  
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Madsen (1983:180) states that item analysis is some rather simple 
statistical ways of checking individual items. Item analysis most often 
used with multiple choice questions. An item analysis tells us basically 
three things : how difficult each item is, whether or not the questions 
“discriminates” or tells the difference between high and low students, 
and which distractors are working as they should. An analysis like this 
is used with any important exam, for example, review test and test 
given at the end of a school term or course. 
From the statements above can be conclude that item analysis is a 
checking activity about how is the question of the test, whether the test 
is valid, reliable, have a good difficulty level, discrimination and 
distractor. 
b. Kind of Item Analysis 
According Madsen (1983) kinds of item analysis can be divided 
into, difficulty level, discrimination level, and distractors evaluation. 
1. Difficulty level 
Arikunto (2013:222) states that a good test is one which is not too 
easy or too difficult. A test which is to easy does not stimulate the 
student to work hard in solving the problem. In contrary is too difficult 
gets the students frustrated. 
Sabri (2013:3) states that the results of students‟ achievement in this 
comprehensive test were then the utilized to determine the quality of 
each particular item in terms of item facility. 
A formula symbolized by Arifin (2013:272) as follow: 
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 P = ∑β 
         n   
In which: 
 P :   Index of difficulty 
 ∑β : The number of students who answer item   correctly 
 N : The number of all students 
Difficulty index ranges from 0.00 up to 1.00. Item with 0.00 
index indicates that the item has high difficulty level means that 
the item indicates that the item has high difficulty level. Difficulty 
index of 0.00 shows that none (0%) of the examinees can answer 
the item correctly. While when difficulty index of 1.00 shows that 
(100%) of the examinees index indicates that the item id 
considered to be very easy. 
The classification of difficulty index 
Classification P 
Difficult 0.00 – 0.30 
Marginal 0.30 – 0.70 
Easy 0.70 – 1.00 
 
An item with difficulty index less than 0.30 considered to 
be difficult. An item with difficulty about 0.30 – 0.70 considered to 
be marginal. And an item difficulty index more than 0.70 
considered to be easy. The difficulty also can be used to predict the 
gauge (matter) and the ability of students to understand the 
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material from the teacher. As follow up from the analysis result of 
the difficulty index are as follows: 
1) Take note of the items that have been good in the question 
bank book. 
2) For the hard items there are two possibilities, namely 
discarded or re-examination. 
3) For easy item there is possibly as described in the previuos 
point. 
2) Discrimination level 
According to Heaton (1988:165) discrimination may be 
thought as the capacity among the different candidates and reflect the 
differences in the performances of the individuals in the group.  
Arifin (2013:273) stated that discriminating power is a 
measuring how  far the item question can discriminate students who 
capable for the competence and the students who still not capable for 
the competence based on specific criteria. When the discriminating 
power coefisien of item question becoming higher, it can discriminate 
the students who capable and less capable for the competence. Item 
discriminating power of multiple choice item can be calculated with 
the following formula :   
DP = (WL – WH) 
        N 
In which : 
DP : Item discriminating power 
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WL : Number of students of lower group who answer item incorrectly 
WH : number the person of upper group who answer item incorrectly 
N   : 27% x N (the number of students) 
The classification of discriminating power 
0.40 and up : Very good items 
0.30 – 0.39  : Reasonably good, but possibly subject to 
improvement 
0.20 – 0.29  : Marginal item, usually needing and being subject 
to improvement 
Below – 0,19  : Poor item, to be rejected or improve by revision  
It is considered to divide the number of students in to two groups 
of upper and lower group before calculating the item discrimination index 
of a test. There are different procedures to divide a group in to upper and 
lower.  
3) Distractors evaluation 
Nitko (2007:328) said that every distractor should have at least 
one lower group student choosing it, and more lower group students 
than upper group s tudents should choose it. A distractor should 
perform the function well. Arikunto (2002:328) said that a distractor in 
which none of the testee choosing it indicates that the distractor is poor. 
A good distractor is one that attracts the testee who do not have 
enough knowledge of the material is being tested. 
Whereas, Arifin (2013:282) states that distracter is effective 
when: 
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a) Functioning : The total students in upper and lower group who 
choose the distracter is not less than : 
 
 
In which : 
D : the total of distracters 
kα : upper group students 
kb : lower group students 
b) Poor : The total number of students who choose the distractor 
is less than the minimum value 
c) Not functioning : The distractor does not attract any students in 
the lower group and the upper group, the distractor attracts 
more students in upper group than lower group, the distractors 
attracts the students in lower group as many as students in 
upper group 
4. Quality of a Good Test 
Bell (1981:198) devided the characteristics of good test item in to three 
kinds, validity, reliability and practicability. 
a. Validity 
Filiz (2015:21) stated that validity is a degree of the test‟s ability to 
gather the information on the quality that is intended to be assessed.. 
Furthermore, Sims (2015:102) added validity in general terms refers to 
how appropriately a test measures what it is supposed to measure. 
25% x     1      x (kα – kb) 
    2(∑d)  
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According to Kluittman (2008:22) in language testing, validating a 
test being able to establish a reasonable link between a test-taker‟s 
performance and her actual language ability. As reliability ensures the 
consistency of a test, its being reliable is a precondition for its validity. 
Bell (1981:198) states that validity is concerned with relevance does the 
test actually measure who want it to measure and does it well enough for 
us to have faith the result ? 
In fact, talking of a test‟s validity is quite misleading since what is 
validated is not the test itself. Rather it is a matter of validating the 
inferences we draw, validity, and then can be seen as concept allowing us 
to endow test scores with meaning. This unitary notion of validity has 
traditionally been subdivided according the kind of evidence on which the 
interpretations are based. Bell (1981:198) devide the kinds of validity, 
there are: 
1) Content validity 
Content validity is if the tasks which the candidates are required to 
perform in the test are a true reflection of the skills ehich are actually 
required in real life, the test can be said to have content validity. Much of 
the dissatisfaction felt about discrete item test has stemmed from the 
feeling that they lack content validity i.e. filling in the approppriate blank 
in a multiple choice test, for example, bears little relationship to the skill 
required for genuine communication in a language. 
2) Construct validity 
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Construct validity is if the test is able to astidfy some previously 
stated theoritical requirement, it can be said to possess construct validity. 
The term “construct” is used here in the sense of “theoretical construct” or 
“assumption”either about the natur of language or about the nature of 
language learning and the test designer eho held a particular belief about 
the issues would assign greater or lesser degrees of construct validity to a 
test to the extend that its results appeared to confirm or deny what he 
believe. For example, the linguist who holds to a view of language as 
communication in context  will assign low construct validity to a test 
which is based on the assumption that language can be described as a 
contextless code more conservative linguist will, naturally, given his 
formalist view of language, assign a high construct validity to the very 
same test. We shall send a moment that this is not the only kind of 
subjective assessment of validity which we shall meet. 
3) Empirical validity 
Empirical validity is if the result correlate positively and strong 
with some trustworthy external criterion, the test can said to post empirical 
(or „pragmatic‟ or „statistical‟, to use two alternatice terms) valid time is 
normally taken as a key variable here, whether the correlation is carried 
out simultaneously or with some subsequent criterion and this provides a 
subdivision of empirical validity into two varieties : 
a) Concurrent (or status) validity : a typical example might be where a 
group of students is given the test and is immediately rated by an 
experienced teacher. 
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b) Predictive validity : in contrast, we might give the students the test 
and after a period of time has passed, have them rated again in 
someway 
4) Face validity 
Face validity is a if the test is accepted as appearing to be 
appropriate by those who administer it and those who take it, it can be said 
to have face validity. It may seem a trifle odd to include such a clearly 
subjective matter in a list of essential characteristics but, subjective ot not, 
the assessnent of those involved will affect the choice or the rejection of a 
test. Even if a test possesses all the other characteristics but lacks face 
validity, it will not be selected and its manifest goos points will never be 
known. 
For the definition above it can be concluded that validity is the 
congruity to improve the task and the students‟ quality in answering the 
entire task 
b. Reliability 
Arne (2013:288) stated reliability is a basic requirement for a test, 
however different estimation methods may produce different reliabilities, 
as reliability estimates depend on group heterogeneity. 
Brown (2003:20) said that a reliable test is consistent and 
dependable. Furthermore, Corder (1973:364) stated that the term of 
reliability has cropped up on several occasions in the last few sections. It is 
now time to examine the notion in greater detail. We want out test to 
measure as accurately as possible what they set out to measure. But if for 
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any reason we cannot place our confidence in the result we get, then we 
can scarcely regard the test as valid. We have therefore to do all we can to 
make our tests reliable. Nobody would place any confidence in the 
measurement of someone height if the measuring tape used was made of 
elastic, nor would one have much confidence in a measurement performed 
by someone whose eyesight was so poor he couldn‟t read the markings on 
the scale. In language testing we seek to achieve reliability through what 
we have called objectivity. 
Collin (2005) says that reliability is the degree to which an 
assessment tool produces stable and consistent result. Types of reliability; 
1) Test-retest reliability is a measure of reliability obtained by 
administering the same test twice over a period of time to a group of 
individuals. The scores from time 1 and time 2 can then be correlated in 
order to evaluate the test for stability over time.  
2) Parallel forms reliability is a measure of reliability obtained by 
administering different version of an assessment tool (both version must 
contain items that probe the same construct, skill, knowledge base, etc.) 
to the same group of individuals. The consistency of results across 
alternate versions. 
3) Inter-rater reliability is a measure of reliability used to assess the degree 
to which different judges or rates agree in their assessment decisions. 
Inter-rate reliability is useful because human observers will not 
necessarily interpret answer the same way: rather may disagree as to 
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how well certain responses or material demonstrate knowledge of the 
construct or skill being assessed. 
4) Internal consistency reliability is a measure of reliability used to 
evaluate the degree to which different test items that probe the same 
construct produce similar results. This item, divided in to two types as 
follow: 
a) Average inter-item correlation is a subtype of internal consistency 
reliability. It is obtained by taking all of the items on a test that probe 
the same construct (e.g. reading comprehension), determining the 
correlation coefficients. This final step yields the average inter-item 
correlation. 
b) Split-half reliability is another subtype of consistency reliability. The 
process of obtaining split half reliability is begun by “splitting in half” 
all items of a test that are intended to probe the same area of 
knowledge (e.g. world war II) in order to form two “sets” of items. 
The entire test is administered to a group of individuals, the total 
score for each “set” is computed, and finally the split-half reliability 
is obtained by determining the correlation between the two totals 
“set” scores. 
From the definition above, researcher take a conclusion that 
reliability is the way to make a test similar with the original working 
through and appropriate with something happen. 
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c. Practicability 
Bell (1981:201) stated that practically is concerned with the 
usability of the test: can he, in his situation, with his students and his 
resources use the test. It may appear mundane to include such 
consideration in our discussion of the characteristics of a good test but we 
must accept that a test which is perfect in its validity and reliability but 
difficult to administer or score or which is expensive may well fail gain 
acceptance just as it might if its face validity is low.  
Purwanto (2010:141) said practically of the test is need to be 
observed. A test can be called as a good test if the used of the test is huge. 
Some criteria to measure the practicability of the test are: 
1) The cost to organize the test. 
2) Time to arrange the test. 
3) Easy-difficult arranges the test. 
4) Easy-difficult to scoring the result of the test. 
5) The time to interpretation the result of the test. 
Of course to determine the exact measurement for the criteria 
above is not easy because of expensive-cheap, long duration or not, 
difficult-easy, that‟s a relative, dependent of the various factors.    
B. Previous Study 
Some theories in study which analyzed a final test are based on 
some studies concerning on test. The writer also has read some previous 
thesis focused on the same case on the writer does. One of the theories that 
the writer conducted was in the book Pengantar Evaluasi Pendidikan and 
39 
 
Evaluasi Pembelajaran. It explained some guidelines to create a multiple 
choice tests. One of them must represent the materials taught in the class. 
In analyzing this kind of test, it has similarity with an objectives test which 
involves two item analysis, they are difficulty and index of discrimination. 
But, in this theory, to analyzing the test used difficulty, discrimination and 
distractors in multiple choice test item. 
The second, this study which focuses on the same case was the 
thesis  of English student Education Department of  IAIN Sunan Ampel. 
The first was done by Ita Faradillah(2012) entitled “An Analysis of Essay 
Test on English Final Test for Grade Eleven Students of SMAN 1 
Lamongan”. The thesis report about content validity, index difficulty, and 
index discrimination. The result of the thesis describes that essay test used 
by Grade Eleven Students of SMAN 1 Lamongan has good validity of 
content, while While index of difficulty and index of discrimination 
describe different result for those two classes. 
The second thesis was done by Ratih Widya Saputri (2016) at 
English Education Department Islamic Education IAIN Surakarta, Entitled 
“The Analysis on the English Midterm Test Made by Teacher For the 
Eight Grade Students of SMP Negeri 1 Wuryantoro at the Even Semester 
of 2014/2015”. The thesis report about difficulty level, discriminating 
power, and effectiveness of distractors, validity and reliability. the result 
of the thesis is that the question is quite good and has 100% valid. 
This thesis and those two theses differ on implementation of the 
test, the first thesis is about essay test and the second thesis is about 
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multiple choices in midterm test. The second theory has the same concern 
on this study which deals with item analysis to analyze multiple choice 
item, they are difficulty level, discriminating power and effectiveness 
distractors. 
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CHAPTER III 
RESEARCH METODOLOGY 
A. Research Design 
This research is a descriptive quantitative study. Creswell (2009:4) 
stated that quantitative research is a means for testing objective theories by 
examining the relationship among variables. These variables in turn, can 
be measured, typically on instruments, so that numbered data can be 
analyzed using statistical procedures.  
The researcher employed the descriptive method because the 
objective of the research is to describe and identify the multiple choice 
items of English final test. This research is descriptive because it described 
the difficulty level, discrimination level, and the effectiveness of 
distractors of the English final test for the tenth grade students of MAN 2 
Boyolali. In addition this research also using a numerical data which is 
analyzed statically. Finally, this research described the result of numerical 
computation of the data. 
B. Place and Time of the Study 
1. Place of the Study 
This research was conducted at MAN 2 Boyolali which is 
located on Jl. North Singoprono No. 13 Jaweng, Pelem, Simo, 
Boyolali. This school is one of the state school in Boyolali. 
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2. Time of the Study 
The research was conducted in the tenth grade students of MAN 2 
Boyolali in the academic year 2016/2017 in the first semester. 
Here is the organization of the research : 
Table 1. Time of Research 
No Activity Month 
Dec Jan Feb Mar Apr May Jun Jul 
1 Submitting title         
2 Collecting the 
document 
        
3 Chapter I         
4 Chapter II          
5 Chapter III         
6 Proposal of Thesis 
(Seminar) 
        
7 Analysis Data         
8 Arranging Chapter 
IV and V 
        
9 Munaqosyah         
 
C. Population, Sample, Sampling 
The researcher would need to specify the population, the sample, 
and sampling to simplify and reduce the complexity that may occur during 
the research  
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1. Population 
According to Darmawan (2013:137), population is the source of 
data in particular research that has a large number and wide. In this 
research, the population was all the test items and test results used in 
the final test of first semester of the tenth grade students in MAN 2 
Boyolali which consist of 6 classes. 
2. Sample 
After determining the population clearly, the researcher took a 
sample to simplify the procedure of the study. Creswell (2012:142) 
defined a sample as a subgroup of the target population that the 
researcher plans to study for generalizing about the target population. 
A sample the researcher used as an adequate representative of the 
entire population for the purpose of the study. 
The sample that used in this research are the test items and test 
results take from tenth grade students of MAN 2 Boyolali from class 
10 Science 1, 10 Science 2, 10 Social 1, 10 Social 2, 10 Social 3, and 
10 Religion. 
3. Sampling 
Fridah (2002:1) clarified that sampling is the act, process or 
technique of selecting a suitable sample or a representative part of a 
population for the purpose of determining parameters of characteristics 
of the whola population. The researcher  applied random sampling 
which is the researcher take the sample randomly, the researcher took 
27% from over as upper group then took 27% from the bottom as 
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lower group, but before that the researcher arrange the students score 
from the higher score until the lowest score, there are 41 students in 
upper group and 41 students in lower group would be used in the 
analysis. 
D. Technique of Collecting the Data 
The researcher got the data from the instrument to collect the data. 
The researcher collected the document. Those are English final test 
question paper, the result of the student’s answer sheets items, and the key 
answer. Then, the researcher analyzed the characteristics of item analysis; 
those are difficulty level, discriminating power, and the effectiveness of 
distractor.  
E. Instrument of Collecting the Data 
The researcher used three forms of instruments to collect the data 
needed for this research. They are the English final test items for tenth 
grade students of MAN 2 Boyolali in academic year 2016/2017, the key 
answer of the English final test items, and the student’s answer sheet. The 
detail explanation of each instrument can be seen as follows: 
1. The English final test items 
The researcher used the English final test items for the tenth for the 
first semester of the tenth grade of MAN 2 Boyolali in academic year 
2016/2017. 
 
 
 
45 
 
2. The answer key of the English final test items 
The researcher used the answer key of English final test items for first 
semester of the tenth grade students of MAN 2 Boyolali in academic 
year 2016/2017 to know the true and false answer of each item. 
3. The students answer sheet 
The researcher also used student’s answer sheet to know student’s 
distribution. They were analyzed in order to find out their difficulty 
index, discriminating power and distractors. 
F. Technique of Analyzing the Data 
In the technique of analysis, the researcher used Arifin’s formula 
(2013:272). To analyzed the data first the researcher gave the zero score (0) 
to the number of item which is wrong score and score one (1) for the 
correct answer for all the item each students. Then the researcher divides 
the group of the students based on their total score in to two groups, upper 
and lower group. Next, to find a difficulty level of each item, the 
researcher used  Arifin’s formula: 
P = ∑B 
        N 
Where: 
P : item difficulty index 
∑B : number of students answering correctly 
N  : number of students taking the test 
To know the criteria of the difficulty level of each item and all items, the 
researcher used the measurement level, if P is: 
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0.00 – 0.30 : Difficult 
0.30 – 0. 70 : Marginal 
0.70 – 1.00 : Easy 
The process to count the difficulty level 
1) Arrange the students answer sheet from high score to low score 
2) Put 27% of students answer sheet from over, called upper  group and 
put 27% of students answer sheet from the bottom, called lower group 
the, 46% residue retained. 
3) Make a table to know the answer (true or false) from each students, 
upper and lower group. 
4) Sum the total of students who answer correctly, then divided with the 
total of students who taking the test. 
Then, the researcher calculated the item discriminating power by analyzed 
each item used Arifin’s formula: 
DP = (WL – WH) 
            N 
Where : 
DP  : discriminating power 
WL  : number of person in lower group who answer item incorrectly 
WH  : number of person in upper group who answer item incorrectly 
N  : 27% x Total students 
47 
 
To know, the criteria of the discriminating power of each item and all 
items, the researcher use the measurement level, if DP is: 
0.40 and up  : Very good items 
0.30 – 0.39 : Reasonably good, but possibly subject to improvement 
0,20 – 0,29 : Marginal, usually needing and being subject to 
improvement 
Below - 0,19 : Poor items, to be rejected or improved by revision  
The process to count the discriminating power : 
1) Arrange the students answer sheet from high score to low score 
2) Put 27% of students answer sheet from over, called upper  group and 
put 27% of students answer sheet from the bottom, called lower group 
the, 46% residue retained. 
3) Make a table to know the answer (true or false) from each students, 
upper and lower group. 
4) Subtract the total of students who answer incorrectly from lower group 
and upper group, then divided with 27% total of students. 
After calculated the difficulty and discrimination index, finally the 
researcher analyzed the effectiveness, whether it is effective or not.. 
 The analyzing the distractors, the researcher used the formula of 
Arifin’s (2013:282).  
a) Functioning : The total students in upper and lower group who choose 
the distracter is not less than : 
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In which : 
D : the total of distracters 
kα : upper group students 
kb : lower group students 
b) Poor : The total number of students who choose the distractor is less than 
the minimum value. 
c) Not functioning : The distractor does not attract any students in the lower 
group and the upper group, the distractor attracts more students in upper 
group than lower group, the distractors attracts the students in lower 
group as many as students in upper group. 
The process to count the effectiveness of distractor 
1) Arrange the students answer sheet from high score to low score 
2) Put 27% of students answer sheet from over, called upper  group and 
put 27% of students answer sheet from the bottom, called lower group 
the, 46% residue retained. 
3) Make a table to know how many students who answer the option in 
each number. 
4) Count the nominal based on the formula. 
 
25% x     1      x (kα – kb) 
    2(∑d)  
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CHAPTER IV 
RESEARCH FINDING AND DISCUSSION 
A. Research Finding 
1. The Result of Difficulty Level on Multiple Choice 
The analysis of item difficulty level analysis includes the analysis on 
multiple choices item. The result of the computation  shows the difficulty 
index (p) of each item. The result of the computation on multiple choice 
item is presented in Table 4.1. 
Table 4.1 
Item Difficulty Level (p) on Multiple Choices Analysis 
Item 
Number 
Difficulty Index 
(p) 
Item 
Number 
Difficulty Index 
(p) 
1 0.20 26 0.47 
2 0.30 27 0.47 
3 0.18 28 0.45 
4 0.03 29 0.20 
5 0.14 30 0.22 
6 0.15 31 0.14 
7 0.21 32 0.09 
8 0.09 33 0.14 
9 0.43 34 0.18 
10 0.42 35 0.08 
11 0.44 36 0.20 
12 0.24 37 0.23 
13 0.13 38 0.29 
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14 0.12 39 0.39 
15 0.13 40 0.20 
16 0.17 41 0.19 
17 0.07 42 0.19 
18 0.12 43 0.39 
19 0.11 44 0.14 
20 0.20 45 0.01 
21 0.07 46 0.51 
22 0.18 47 0.13 
23 0.43 48 0.40 
24 0.25 49 0.28 
25 0.35 50 0.11 
   
From table 4.1, the result of computation shows that 38 items had 
difficulty level 0.00 – 0.30, meanwhile 12 items has difficulty level 0.30 – 
0.70, The last, the result of the computation shows there is 0 items had 
difficulty level 0.70 – 1.00. the detail of the tally of difficulty level 
analysis on multiple choice item can be seen on appendix 2 and 3. 
From the general classification above, the reseacher classified the 
result of the computation in to proportion of each category in Table 4.2 
Table 4.2 
The Result Proportion of Difficulty Index 
 
Difficulty 
Index  Range 
Item Number Total 
0.00 – 0.30 = 
Difficult 
 
1, 2, 3, 4, 5, 6, 7, 8, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 
24, 29, 30, 31, 32, 33, 34, 35, 
36, 37, 28, 40, 41, 42, 44, 45, 
38 items  
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47, 49, 50 
0.30 – 0.70 = 
Marginal  
9, 10, 11, 23, 25, 26. 27, 28, 
39, 43, 46, 48 
12 items 
0.70 – 1.00 = 
Easy  
- 0 item 
 
The test item in multiple choice which is considered as difficult are 
1, 2, 3, 4, 5, 6, 7, 8, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 29, 30, 31, 
32, 33, 34, 35, 36, 37, 28, 40, 41, 42, 44, 45, 47, 49, 50 or 38 items. 
Meanwhile item that considered to be Marginal are 9, 10, 11, 23, 25, 26. 
27, 28, 39, 43, 46, 48 and item that considered to be easy iem is 0. The 
result computation of difficulty level can be seen on Appendix 6 
2. The Result of  Index Discriminating Power Analysis 
The analysis of index discriminating power result, the index 
discriminating power index (DP) on the multiple choice item. The result of 
the computation on multiple choice item is presented in Table 4.3 
Table 4.3 
The Result of Index Discrimination Power (dp) Analysis on 
Multiple Choice Item 
 
Item 
Number 
Discriminating 
Power (DP) 
Item 
Number 
Discriminating 
Power (DP) 
1 0.51 26 0.43 
2 0.48 27 0.19 
3 0.63 28 0.34 
4 -0,07 29 0.46 
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5 0.34 30 0.39 
6 0.17 31 0.29 
7 0.41 32 0.29 
8 0.14 33 0.19 
9 0.29 34 -0,04 
10 0.39 35 0.17 
11 0.26 36 0.58 
12 0.39 37 0.58 
13 0.12 38 0.70 
14 -0,17 39 0.36 
15 0.21 40 0.46 
16 0.04 41 0.34 
17 0,14 42 0.31 
18 0.21 43 0.41 
19 0 44 0.24 
20 0.36 45 0.07 
21 0.09 46 0.04 
22 0.24 47 0.34 
23 0.39 48 0.34 
24 0.46 49 0.26 
25 0.56 50 0 
 
The result of the computation shows that there are 13 items had 
discriminating power 0.40 -  up and 12 items had discriminating power 
0.30 – 0.39. meanwhile there are 10 items had disctiminating power 0.20 – 
0.29, the last, there are 15 items had discriminating power less than 0.19. 
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The detail of the tally of discriminating power analysis on multiple choice 
item can be seen on appendix 2 and 3. 
From the general classification above, the researcher classified the 
result of the computation into proportion of each category in table 4.4 
Table 4.4 
Result of Proportion of Discrimination Power 
 
The test item in multiple choice which is considered as very good 
item are 1, 2, 3, 7, 24, 25, 26, 29, 36, 37, 38, 40,43 or 13 items. The item 
that considered to be reasonably good are 5, 10, 12, 20, 23, 28, 30, 39, 41, 
42, 47, 48 or 12 items. Meanwhile the item of multiple choice which is 
considered as marginal are 6, 9, 11, 15, 18, 22, 31, 32, 44, 49 or 10 items, 
the last, for the poor item there are 4, 8, 13, 14, 16, 17, 19, 21, 27, 33, 34, 
35, 45, 46, 50 or 15 items. 
 
 
Discriminating 
Power Range 
Item number Total 
0.40 and up = Very 
good item 
 
1, 2, 3, 7, 24, 25, 26, 29, 36, 37, 38, 40,43 13 items 
0.30 – 0.39 = 
Reasonably good 
 
5, 10, 12, 20, 23, 28, 30, 39, 41, 42, 47, 48 12 items 
0.20 – 0.29 = 
Marginal 
 
6, 9, 11, 15, 18, 22, 31, 32, 44, 49 10 items 
Below – 0.19 = 
Poor items 
 
4, 8, 13, 14, 16, 17, 19, 21, 27, 33, 34, 35, 
45, 46, 50 
15 items 
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3. The Result of Effectiveness of Distractors Analysis 
The analysis result the effectiveness of distractors on the multiple 
choice item. The result of the computation on multiple choice item is 
presented in Table 4.5 
Table 4.5 
The Result of the Effectiveness of Distractors on Multiple Choice 
Item 
Item Option Total Interpretation 
1 
A 
29 Effective 
B 
29 Effective 
C 
11 Effective 
D 
4 Effective 
E 
8 Effective 
2 
A 
10 Effective 
B 
15 Effective 
C 
48 Effective 
D 
7 Effective 
E 
2 Effective 
3 
A 
18 Effective 
B 
12 Effective 
C 
21 Effective 
D 
3 Ineffective 
E 
28 Effective 
4 
A 
10 Ineffective 
B 
11 Effective 
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C 
49 Ineffective 
D 
5 Effective 
E 
7 Effective 
5 
A 
21 Effective 
B 
21 Effective 
C 
18 Effective 
D 
11 Effective 
E 
11 Effective 
6 
A 
4 Effective 
B 
13 Effective 
C 
34 Ineffective 
D 
23 Effective 
E 
8 Effective 
7 
A 
32 Effective 
B 
17 Effective 
C 
20 Effective 
D 
8 Effective 
E 
5 Effective 
8 
A 
25 Ineffective 
B 
14 Effective 
C 
22 Effective 
D 
10 Effective 
E 
11 Effective 
9 
A 
6 Effective 
B 
4 Effective 
C 
65 Effective 
D 
4 Effective 
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E 
3 Effective 
10 
A 
5 Effective 
B 
64 Effective 
C 
4 Effective 
D 
2 Effective 
E 
7 Effective 
11 
A 
0 Ineffective 
B 
3 Effective 
C 
7 Effective 
D 
4 Effective 
E 
67 Effective 
12 
A 
23 Effective 
B 
3 Effective 
C 
36 Effective 
D 
14 Effective 
E 
6 Effective 
13 
A 
20 Effective 
B 
48 Ineffective 
C 
1 Ineffective 
D 
4 Effective 
E 
9 Effective 
14 
A 
19 Effective 
B 
25 Ineffective 
C 
17 Effective 
D 
14 Effective 
E 
7 Effective 
15 A 
8 Effective 
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B 
24 Effective 
C 
28 Ineffective 
D 
10 Effective 
E 
12 Effective 
16 
A 
18 Effective 
B 
26 Effective 
C 
36 Ineffective 
D 
0 Ineffective 
E 
2 Effective 
17 
A 
9 Effective 
B 
12 Effective 
C 
19 Effective 
D 
26 Effective 
E 
16 Ineffective 
18 
A 
18 Effective 
B 
15 Effective 
C 
3 Effective 
D 
14 Ineffective 
E 
32 Effective 
19 
A 
19 Ineffective 
B 
17 Effective 
C 
17 Effective 
D 
17 Effective 
E 
10 Ineffective 
20 
A 
9 Effective 
B 
31 Effective 
C 
10 Effective 
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D 
31 Effective 
E 
1 Effective 
21 
A 
17 Ineffective 
B 
11 Effective 
C 
17 Effective 
D 
12 Ineffective 
E 
25 Effective 
22 
A 
14 Effective 
B 
11 Effective 
C 
26 Effective 
D 
10 Effective 
E 
21 Effective 
23 
A 
66 Effective 
B 
4 Effective 
C 
3 Effective 
D 
5 Effective 
E 
4 Effective 
24 
A 
30 Effective 
B 
9 Effective 
C 
0 Ineffective 
D 
4 Effective 
E 
39 Effective 
25 
A 
53 Effective 
B 
11 Effective 
C 
6 Effective 
D 
2 Effective 
E 
9 Effective 
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26 
A 
3 Effective 
B 
3 Effective 
C 
4 Effective 
D 
70 Effective 
E 
3 Effective 
27 
A 
65 Effective 
B 
0 Ineffective 
C 
13 Effective 
D 
1 Effective 
E 
3 Effective 
28 
A 
8 Effective 
B 
2 Effective 
C 
68 Effective 
D 
1 Effective 
E 
3 Effective 
29 
A 
31 Effective 
B 
12 Effective 
C 
33 Effective 
D 
1 Effective 
E 
4 Effective 
30 
A 
19 Effective 
B 
10 Effective 
C 
5 Ineffective 
D 
35 Effective 
E 
13 Effective 
31 
A 
10 Effective 
B 
41 Ineffective 
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C 
18 Effective 
D 
9 Ineffective 
E 
6 Effective 
32 
A 
12 Effective 
B 
35 Ineffective 
C 
15 Ineffective 
D 
13 Effective 
E 
8 Effective 
33 
A 
48 Effective 
B 
2 Effective 
C 
24 Effective 
D 
5 Effective 
E 
3 Ineffective 
34 
A 
17 Effective 
B 
23 Effective 
C 
22 Ineffective 
D 
2 Effective 
E 
18 Effective 
35 
A 
12 Effective 
B 
10 Effective 
C 
56 Effective 
D 
3 Effective 
E 
1 Effective 
36 
A 
30 Effective 
B 
19 Effective 
C 
8 Effective 
D 
20 Effective 
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E 
5 Effective 
37 
A 
15 Effective 
B 
12 Effective 
C 
36 Effective 
D 
14 Effective 
E 
5 Effective 
38 
A 
19 Effective 
B 
46 Effective 
C 
9 Effective 
D 
4 Effective 
E 
4 Effective 
39 
A 
12 Effective 
B 
1 Effective 
C 
7 Effective 
D 
3 Effective 
E 
59 Effective 
40 
A 
9 Effective 
B 
5 Effective 
C 
25 Effective 
D 
10 Effective 
E 
33 Effective 
41 
A 
8 Effective 
B 
1 Effective 
C 
5 Effective 
D 
38 Ineffective 
E 
29 Effective 
42 A 
11 Effective 
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B 
27 Effective 
C 
21 Effective 
D 
16 Effective 
E 
5 Effective 
43 
A 
5 Effective 
B 
2 Effective 
C 
6 Effective 
D 
9 Effective 
E 
59 Effective 
44 
A 
15 Effective 
B 
28 Effective 
C 
22 Effective 
D 
8 Effective 
E 
9 Effective 
45 
A 
1 Effective 
B 
78 Ineffective 
C 
3 Effective 
D 
0 Ineffective 
E 
0 Ineffective 
46 
A 
2 Effective 
B 
79 Effective 
C 
0 Ineffective 
D 
0 Ineffective 
E 
1 Effective 
47 
A 
19 Effective 
B 
22 Ineffective 
C 
21 Ineffective 
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D 
15 Effective 
E 
4 Effective 
48 
A 
3 Effective 
B 
62 Effective 
C 
5 Effective 
D 
2 Effective 
E 
10 Effective 
49 
A 
44 Effective 
B 
4 Effective 
C 
13 Ineffective 
D 
6 Effective 
E 
15 Effective 
50 
A 
33 Ineffective 
B 
3 Effective 
C 
16 Effective 
D 
21 Effective 
E 
8 Effective 
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           The result of the computation shoes that not all the option has 
a good of effective distractors. For the effective distractors there are 
24 items of each option, and 26 items does not have an effective 
distractor in several option. The detail of the tally of the 
effectiveness of distractor analysis on multiple choice item can be 
seen on Appendix 4 and 5. 
From the general classification above, the researcher 
classified the result of the computation into proportion of each 
category in Table 4.6 
Table 4.6  
The Result of Proportion of the Effectiveness of Distractors 
 
The test item in multiple choice which is considered as effective 
distractor there are 24 item, number 1, 2, 5, 7, 9, 10, 12, 20, 22, 23, 25, 26, 
28, 29, 35, 36, 37, 38, 39, 40, 42, 43, 44, 48, and the test item in multiple 
choice which is considered as ineffective distractor in sereval option are 3, 
4, 6, 8, 11, 13, 14, 15, 16, 17, 18, 19, 21, 24, 27, 30, 31, 32, 33, 34, 41, 45, 
46, 47, 49, 50 or 26 items. The result proportion of discriminating power 
can be seen at Appendix 8. 
Effectiveness 
of Distractors 
Item number Total 
Effective 1, 2, 5, 7, 9, 10, 12, 20, 22, 23, 25, 26, 
28, 29, 35, 36, 37, 38, 39, 40, 42, 43, 44, 
48 
24 items 
Ineffective 3, 4, 6, 8, 11, 13, 14, 15, 16, 17, 18, 19, 21, 
24, 27, 30, 31, 32, 33, 34, 41, 45, 46, 47, 49, 
50 
26 items 
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B. Discussion 
 The item analysis of the test include the difficulty level, 
discrimination power, and effectiveness of distractors in multiple choice, it 
is all applied in multiple choice that consist of 50 questions. Arikunto 
(2013:222) said that a good test is one of which is not too easy or too 
difficult. The difficulty level range is difficult 0.00 - 0.30, marginal 0.30 - 
0.70, and for easy item 0.70 – 1.00. For the discrimination index, very 
good item 0.40 – up, reasonably good 0.30 – 0.39, Marginal 0.20 – 0.29, 
poor item 0.19 -  below. For the effectiveness of distractors the researcher 
used acceptable and refused to clarify the distractor analysis. The 
effectiveness of distractor is accepted when the total students who 
choosing option in the lower group is higher than upper group,  the total 
students in upper group and lower group who choose the distractor not less 
than the minimum quantification. 
1. The Result of the Difficulty Level Analysis on Multiple Choice 
 The result shows that the difficulty level item number 1, 2, 3, 4, 5, 
6, 7, 8, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 29, 30, 31, 32, 33, 
34, 35, 36, 37, 28, 40, 41, 42, 44, 45, 47, 49, 50 or 38 items 
categorized as difficult question, meanwhile item number 9, 10, 11, 23, 
25, 26. 27, 28, 39, 43, 46, 48 or 12 items categorized as marginal 
question and the last 0 item categorized as easy question. In the mean 
time, the criteria of difficulty level is 0.00 – 0.30 categorized as 
difficult question, 0.30 – 0.70 as marginal question ans 0.70 – 1.00 as 
easy question to solve. It can be conclude that the test which is 
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categorized as difficult items are 76%, for the marginal items are 24%, 
and 0% categorized as easy item. 
2. The Result of the Discriminating Power on Multiple Choice 
 The result shows that the discriminating power number 1, 2, 3, 7, 
24, 25, 26, 29, 36, 37, 38, 40,43 or 13 items categorized as very good 
item, then, number 5, 10, 12, 20, 23, 28, 30, 39, 41, 42, 47, 48 or 12 
items categorized as reasonably good item, meanwhile number 6, 9, 11, 
15, 18, 22, 31, 32, 44, 49 or 10 items categorized as marginal, the last, 
number 4, 8, 13, 14, 16, 17, 19, 21, 27, 33, 34, 35, 45, 46, 50 or 15 
items categorized as poor item. In the mean time, the discriminating 
power range criteria when 0.40 – up categorized as very good item, 
0.30 – 0.39 categorized into reasonably good, 0.20 – 0.29 categorized 
as marginal and below –  0.19 categorized as poor item. It can be 
conclude that the test which is categorized as very good item are 26%, 
for the reasonably good items are 24%, and marginal items are 20%, 
and the poor items are 30%.  
3. The Result of the Effectiveness of Distractor on Multiple Choice 
 The result or the last analysis is the effectiveness of distractors. In 
here, not all the alternative choice has an effective distractors. The item 
number 1, 2, 5, 7, 9, 10, 12, 20, 22, 23, 25, 26, 28, 29, 35, 36, 37, 38, 
39, 40, 42, 43, 44, 48 or 24 item have an effective distractor in each 
option and number 3, 4, 6, 8, 11, 13, 14, 15, 16, 17, 18, 19, 21, 24, 27, 
30, 31, 32, 33, 34, 41, 45, 46, 47, 49, 50 or 26 items categorized as 
ineffective distractor in several option. It can be conclude that the test 
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which is had an effective distractor of each option are 48% and 52% 
has ineffective distractor of each option. 
 The implication of the difficulty level, for the hard items there are 
two possibilities, namely discarded or re-examinated and for easy item 
there is possibly. From the explanation above and from the table of 
difficulty level should be re-examinated as well to improve the quality of 
the test, because there are 38 items had difficult question and 12 items had 
marginal question, while when the question is too difficult it make the 
students hard to solve the problem. Then, for the discriminating power, the 
discriminating power 13 items has very good item, 12 items possibly 
subject to improvement, meanwhile 10 items usually needing and being 
subject improvement, the last, 15 items to be rejected or improves by 
revision. For the effectiveness of distractor, the effectiveness of distractor 
should be re-write, because not all of the each option have an effective 
distractor. Meanwhile , Dawn (2010:17) states the rules to a good multiple 
choice items are use plausible distractors, incorporate common errors of 
students in distractors, use true statements that do not correctly answer the 
item, avoid the use of humor when developing options. 
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CHAPTER V 
CONCLUSION AND SUGGESTION 
A. Conclusion 
From the result of research finding and discussion in the previous 
chapter, the researcher draws conclusion as follows : 
1. For the result of difficulty level on multiple choice, there are 76% 
items test that categorized as difficult item, that should be re-
examinated, and 24% items test that categorized as marginal item, it 
can be saved in the bank book, the last, there r 0% that categorized as 
easy items test 
2. For the result of discriminating power on multiple choice, there are, 26% 
of items test that categorized as very good item, 24% of items test that 
categorized as reasonably good and possibly subject to improvement, 
then, 20% of items test that categorized as marginal, it usually needing 
and being subject improvement. The last, 30% of items test that 
categorized as poor item and it should be rejected or improved by 
revision.  
3. For the effectiveness of distractor, there are 48% of each option of the 
items test had an effective distractor and 52% of each option of the 
items test had ineffective distractor. The distractor can be revised or 
redesign, so they can be used. 
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B. Suggestion 
Based on the conclusion related to the research, the researcher gives 
some suggestion : 
1. 1. For the English Teacher 
The English Teachers when they are make an English question 
should be balanced, even it in difficulty level, discriminating power or 
the effectiveness of distractor, so that the item was able to distinguish 
between students who master the material and students who do not 
master the material.  Also, the teacher should improve their capablility in 
making standardized test to get the good quality of the test. 
2. For the Other Researcher 
The other researcher can use the result of this research as a 
reference to make another research related to this research. This research 
may be able to help the other researcher in doing their upcoming research. 
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Appendix 2
Tally of students answer on multiple choice item (upper Group)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A C E D A D A B C B E C A A B
U1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0
U2 1 1 1 0 0 0 1 0 1 1 1 1 0 0 0
U3 1 1 1 0 1 0 1 0 1 1 1 1 1 0 0
U4 1 1 0 0 1 1 0 0 1 1 1 0 0 0 1
U5 1 1 0 0 0 1 1 0 1 1 1 0 1 0 1
U6 0 1 1 0 0 0 1 0 1 1 1 1 0 0 1
U7 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1
U8 1 1 1 0 0 0 1 1 1 1 1 1 1 0 0
U9 1 1 0 0 0 0 1 0 1 1 1 1 0 0 0
U10 0 1 1 0 0 0 1 1 1 1 1 1 1 0 0
U11 1 0 1 0 1 1 1 0 1 1 1 1 0 0 0
U12 0 0 1 0 1 1 0 1 1 1 1 1 0 1 0
U13 0 0 1 0 0 0 1 0 1 1 1 0 1 0 1
U14 0 1 1 0 0 1 1 0 1 1 1 0 1 0 0
U15 1 1 1 0 0 0 1 1 1 1 1 0 0 0 1
U16 1 1 1 0 1 0 1 0 1 1 1 0 0 0 0
U17 1 1 1 0 0 0 1 0 1 1 1 1 0 0 0
U18 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0
U19 1 1 0 0 1 1 1 0 1 1 1 1 0 0 0
U20 1 1 0 0 1 1 1 0 1 1 1 1 0 0 0
U21 1 0 0 0 1 1 0 0 1 1 1 1 0 0 0
U22 0 1 1 0 1 0 0 0 1 1 1 0 0 0 0
U23 1 0 0 0 1 0 0 0 0 1 1 1 1 0 1
U24 0 1 0 0 1 0 0 1 1 1 1 0 1 0 1
U25 1 0 1 0 0 0 0 0 1 1 1 1 0 1 1
U26 0 1 1 0 0 0 0 1 0 1 1 1 1 0 0
U27 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1
U28 1 1 0 0 0 1 1 0 1 1 1 1 0 0 0
U29 1 1 0 0 1 0 1 0 1 1 1 1 0 0 0
U30 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0
U31 1 1 0 0 1 1 1 0 1 1 1 1 0 0 0
U32 1 1 1 0 0 1 0 0 1 1 1 1 0 0 0
U33 1 1 1 1 0 0 0 1 1 1 0 0 0 0 0
U34 1 0 1 0 0 0 0 0 1 1 0 0 0 0 0
U35 0 1 0 0 1 0 1 0 1 1 1 1 0 0 1
U36 0 1 0 0 1 0 0 0 1 1 1 1 0 0 1
U37 0 1 1 0 1 0 0 0 1 1 1 1 0 1 1
U38 0 1 1 0 1 0 0 1 1 1 1 0 1 0 0
U39 0 1 1 0 0 0 0 0 1 1 1 1 0 0 1
U40 0 1 1 0 0 0 1 0 1 1 1 0 0 1 1
U41 1 1 1 0 1 0 1 0 1 0 1 1 1 0 0
Group Students
Item number/ Key answer
U
P
P
E
R
Correct 26 33 27 1 18 15 25 10 39 40 39 27 13 6 15
Incorrect 15 8 14 40 23 26 16 30 2 1 2 14 28 35 26
U
P
P
E
R
Tally of students answer on multiple choice item (upper Group)
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
B B A B D B C A E A D A C A D C D C E
0 1 1 1 1 1 0 1 1 1 1 1 1 0 1 0 0 0 0
0 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 1 0
0 1 1 0 1 0 0 1 1 1 1 1 1 1 1 0 1 0 0
0 0 0 1 1 0 0 1 1 1 1 1 1 1 1 0 0 0 1
1 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1
0 1 0 0 1 0 1 1 1 1 1 1 1 0 0 0 1 0 0
1 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 1 1
0 0 0 1 0 0 0 1 1 1 1 1 1 0 1 0 1 1 0
1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0
0 0 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 0 0
1 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0
0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0
1 0 0 1 0 0 1 1 1 1 1 0 1 0 1 1 1 0 0
0 0 0 0 1 0 0 1 0 1 1 1 1 0 1 1 1 1 0
0 0 1 0 0 0 1 1 1 1 1 1 1 1 0 1 0 0 0
0 1 0 0 0 0 0 1 0 1 1 1 1 0 1 1 0 1 1
0 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0
1 0 0 0 1 0 0 1 1 0 1 1 1 1 1 0 1 0 1
0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0
0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0
1 1 1 0 0 0 0 1 1 1 1 1 1 1 0 1 0 0 0
0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 0 1 1
0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0
0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0
1 0 0 1 0 0 0 1 1 1 1 1 1 0 1 1 0 1 0
0 0 1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 1 0
1 0 0 1 1 0 0 1 1 1 1 1 1 0 1 0 1 0 0
0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0
0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0
1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 0 1 0 0
0 0 0 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0
1 0 0 0 1 0 0 1 1 1 1 1 1 0 0 0 1 1 0
0 1 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0
1 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0 1
1 0 0 1 1 0 1 1 0 0 1 1 1 0 0 1 1 0 0
0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0
0 0 0 0 0 0 1 1 0 1 1 1 1 0 1 1 0 1 0
0 1 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0
1 0 1 0 0 0 0 1 1 1 1 1 1 1 1 0 0 1 1
0 0 0 0 1 0 0 1 1 1 1 1 1 0 1 1 0 0 1
0 0 0 0 0 1 0 1 0 1 1 1 1 0 0 1 0 0 0
Item number/ Key answer
14 9 14 9 23 8 19 41 29 38 40 40 41 25 25 15 13 15 9
27 32 27 32 18 33 22 0 12 3 1 1 0 16 16 26 28 26 32
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
A A C B E E E B E C C B A B A C
1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0
0 1 1 1 1 1 1 0 1 0 1 1 0 1 1 0
0 1 1 1 1 0 1 0 1 0 0 1 0 1 1 0
1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 0
1 1 1 1 1 0 0 1 1 0 0 1 0 1 1 0
0 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0
0 1 1 1 1 1 0 1 1 1 0 1 0 1 1 0
1 1 1 1 1 1 0 1 0 1 0 1 0 1 0 1
1 1 1 1 0 0 0 1 0 1 0 1 0 1 0 1
1 0 1 1 1 1 0 0 1 0 0 1 0 1 1 0
0 1 1 1 1 0 1 0 1 1 1 1 0 1 0 0
0 1 1 0 1 0 1 0 1 0 0 1 0 1 0 0
1 1 0 0 1 1 1 1 1 1 0 1 1 1 0 0
0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0
1 0 0 0 1 1 1 1 1 1 0 1 0 1 0 0
0 1 1 1 1 1 1 0 1 0 0 1 0 1 0 1
0 1 1 1 0 1 1 0 1 1 0 1 0 1 1 0
0 0 1 1 0 1 1 0 1 0 0 1 1 1 0 1
0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 0
0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 0
1 0 0 0 1 0 1 1 1 0 0 1 0 1 1 1
0 0 0 1 1 1 1 0 1 0 1 1 0 1 1 0
0 1 1 1 1 1 0 0 1 0 0 1 0 1 1 0
0 1 1 1 1 0 1 1 1 0 0 1 0 1 0 0
0 1 1 1 1 1 1 0 0 1 0 1 0 0 0 0
0 1 1 0 1 1 1 1 1 0 0 0 1 0 0 1
0 0 0 1 0 1 1 0 1 0 0 1 1 0 1 0
0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 0
0 0 1 1 1 0 0 1 1 0 0 1 1 1 1 0
0 1 1 0 1 1 0 1 1 1 0 1 0 0 1 1
0 0 1 1 1 0 0 1 1 0 0 1 0 1 1 0
0 0 0 1 1 1 0 1 1 0 0 1 0 1 1 1
0 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0
1 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1
0 1 0 1 1 1 0 0 1 0 0 1 0 1 1 0
0 1 1 1 1 0 0 0 1 0 0 1 0 1 1 0
0 1 1 0 1 1 1 0 1 0 0 1 0 1 0 0
0 1 1 0 1 1 1 1 1 1 0 1 0 1 1 0
0 1 0 1 1 0 0 1 1 0 0 1 0 1 0 0
0 1 0 1 1 0 1 1 1 0 0 1 0 1 0 0
0 0 1 1 1 1 0 0 1 1 0 1 0 1 1 0
Item number/ Key answer
10 27 30 32 37 25 22 21 38 16 3 40 13 37 27 9
31 14 11 9 4 16 19 20 3 25 38 1 28 3 14 32
Appendix 3
Tally of students answer on multiple choice (lower group)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
A C E D A D A B C B E C A A B B B A B D B C A E A
L1 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 1 1 0 1
L2 1 0 0 0 0 1 0 0 1 0 1 0 1 0 1 0 0 0 1 0 0 0 0 1 1
L3 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 1 1 0 0 0 1 0 1
L4 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 1
L5 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 1 0 0 0 0 1 0 1 0 0
L6 0 1 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0
L7 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1
L8 1 1 0 0 0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0
L9 0 1 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 0 0 0 1 1 1
L10 0 1 0 0 0 0 0 0 1 1 1 0 0 1 0 1 0 0 0 1 0 0 1 0 1
L11 0 1 0 0 0 0 0 0 1 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0
L12 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 0 0
L13 0 1 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 1 0 1
L14 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 1 1 1
L15 0 0 0 1 0 0 0 0 1 1 1 0 1 0 0 0 0 0 1 0 1 0 1 0 0
L16 0 0 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 1
L17 0 0 0 0 0 1 1 0 0 0 1 0 1 0 1 1 0 0 1 0 0 0 1 0 0
L18 0 1 0 0 0 0 0 0 1 1 1 0 0 1 0 1 0 0 0 1 0 0 1 0 1
L19 0 0 0 1 0 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 1 0 0 1
L20 1 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 1 0 0 1 0 0
L21 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0
L22 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1
L23 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 1 0 0 0 0 1
L24 0 1 0 0 0 0 0 0 1 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0
L25 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0
L
O
W
E
R
Group Students
Item number/ Key answer
L26 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
L27 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 1 0 0
L28 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0
L29 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0
L30 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 1 1 0
L31 0 0 0 0 0 1 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0
L32 0 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0
L33 0 1 0 0 1 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0
L34 1 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 0
L35 0 1 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
L36 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0
L37 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 1 1
L38 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0
L39 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
L40 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L41 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0
Correct 5 13 1 4 4 8 8 5 27 24 28 10 8 13 6 12 3 5 9 8 4 9 25 10 15
Incorrect 36 28 40 37 37 33 33 36 14 17 13 30 33 28 35 29 38 36 32 33 37 32 16 31 26
L
O
W
E
R
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
D A C A D C D C E A A C B E E E B E C C B A B A C
1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1 0 0 1 1 0 0 0
1 1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0
1 1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 1 1 0 1 0 1 1 0
1 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 0 1 1 1
1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 0 1 0 1 1 0
1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 0 1 0 1 1 0
1 1 1 0 0 1 0 1 0 0 0 0 1 1 1 0 0 0 1 0 1 1 0 1 0
1 1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 1 0 0
1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 1 0 0
1 1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0
1 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0
1 1 1 0 0 1 0 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 1 0
1 1 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 1 0 0 1 0 1 1 0
1 1 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 1 0 1 0 0
0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 1 0 0
1 1 1 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 1
1 1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0
1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0
0 1 1 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 1
1 1 1 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 1 0 1 0 1 0 1
1 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 0 1 0 0 1 0 1 0 0
1 1 1 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 0 0 0 0
1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0
1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 1 0 0 1 0
Item number/ Key answer
0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 1 0 1 1 0
0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 1 0 0 0
1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 1 0 0
1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 0 1 0
1 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 1 1 0
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 1
1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 1 0 1
0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0
1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0
0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 0 1 0 1 0 1
0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 0 1 1 0
1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0
1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1
0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0
31 32 27 6 9 3 1 7 10 3 4 6 13 22 6 8 8 21 6 0 38 7 24 16 9
19 9 14 35 32 38 40 34 30 38 37 35 38 19 35 33 33 20 35 41 3 34 17 25 32
Appendix 4 
Tally of effectiveness of distractors on multiple choice (upper group)
Students
U1 U2 U3 U4 U5 U6 U7 U8 U9 U10 U11 U12 U13 U14 U15 U16 U17 U18 U19 U20 U21 U22 U23 U24
A* 1 1 1 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1 1 1 1 0 1 0
B 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 1
C 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0
B 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
C* 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 0 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
D 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 1 0 0
A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
C 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 0 1
D* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
A* 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 1 1 1 1
B 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0
C 1 0 0 0 0 1 1 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
E 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4
No item Option
1
2
3
5
6
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
C 0 1 1 0 0 0 0 1 1 1 0 0 1 0 0 0 1 0 0 0 0 1 1 1
D* 1 0 0 1 1 0 1 0 0 0 1 1 0 1 0 0 0 1 1 1 1 0 0 0
E 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0
B 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
C 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
D 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
A 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0
B* 1 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1
C 0 1 0 0 0 0 1 0 0 0 1 0 1 0 0 1 1 0 0 0 1 0 0 0
D 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
E 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A 0 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 1 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6
7
8
9
10
11
12
C* 1 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 1 0 1 1 1 0 1 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
A* 0 0 1 0 1 0 1 1 0 1 0 0 1 1 0 0 0 0 0 0 0 0 1 1
B 0 1 0 1 0 0 0 0 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 1 1 0 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0
D 0 1 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 0 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 1
C 0 0 1 0 0 0 0 1 0 0 0 1 0 1 0 1 0 1 1 1 1 1 0 0
D 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
B* 0 0 0 0 1 0 1 0 1 0 1 0 1 0 0 0 0 1 0 0 1 0 0 0
C 1 1 1 1 0 1 0 0 0 1 0 1 0 1 1 1 0 0 1 1 0 1 1 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0
C 0 0 0 0 0 0 1 0 1 0 0 0 1 1 0 0 1 0 0 0 0 0 1 0
D 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 0 1 0 0
E 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 0 1 1 0 0 0 0 1
A* 1 1 1 0 0 0 0 0 1 1 0 1 0 0 1 0 1 0 0 0 1 0 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
C 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16
12
13
14
15
17
18
D 0 0 0 0 1 1 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
E 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 0 0 1 0 0
A 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1
B* 1 0 0 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
D 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0
B 0 0 0 0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0
C 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
D* 1 1 1 1 1 1 0 0 0 1 0 1 0 1 0 0 0 1 0 1 0 1 1 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 1 0 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0
B* 1 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0
C 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
D 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0
E 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0
A 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
B 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
C* 0 1 0 0 1 1 0 0 1 0 1 1 1 0 1 0 1 0 1 1 0 0 0 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
E 0 0 1 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0 0 1 0
A* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18
19
20
21
22
23
24
E* 1 1 1 1 1 1 0 1 0 0 1 1 1 0 1 0 0 1 1 1 1 1 1 0
A* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
C 1 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
D* 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 0 0 1 1 1
E 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
28
24
25
26
27
29
30
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 1 0 1 1 1 0 1 0 0 0 1 1 0 0 0 0 0 1 1 1 0 1 1 1
C* 0 1 0 0 0 0 0 0 1 1 0 0 1 1 1 1 1 0 0 0 1 0 0 0
D 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
B 1 0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 1 1 1 0 0 1 1
C 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0
D* 0 0 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
A 0 0 0 1 1 0 0 0 0 1 1 0 1 0 1 0 1 0 1 1 1 0 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 0 1 1 0 0 0 1 1 1 0 0 1 0 1 0 1 0 0 0 0 0 1 0 1
D 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
E 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 0
B 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1
C 0 0 0 0 0 1 0 1 1 0 1 1 0 1 0 0 0 0 1 1 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0
A* 1 0 0 1 1 0 0 1 1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0
B 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 1 1 0 0 0 1 0 0 0 0 1 0 1 0 1 1 1 1 1 0 1 1 1
D 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 0 0 0 0 0 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0
D 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31
32
33
34
35
36
37
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
C* 0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 1
D 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
A 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 1 1 0 1 1 1 1 1 0 0 1 0 1 1 1 1 1 0 1 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1
A 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1
D 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1 1 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0
E* 1 1 1 0 0 1 0 0 0 0 1 1 1 1 1 1 1 1 0 0 1 1 0 1
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
B* 1 0 0 0 1 1 1 1 1 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0
C 0 1 1 0 0 0 0 0 0 1 1 1 0 1 0 1 0 1 0 0 0 0 1 0
D 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40
41
42
43
37
38
39
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0
B 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1
C* 1 0 0 1 0 1 1 1 1 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 1 0 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1
C* 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0
B 0 0 0 0 1 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0
C 0 1 0 0 0 0 1 0 0 1 0 1 0 1 0 1 1 0 0 0 0 1 1 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 1 1 1 1 1 0 0 1 0 0 0 1 0 0 1 0 1 1 1 1 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1
47
48
49
43
44
45
46
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
A 0 0 1 0 1 0 1 0 0 1 0 1 1 1 0 0 1 0 1 1 0 1 1 1
B 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0
D 0 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
E 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
49
50
U25 U26 U27 U28 U29 U30 U31 U32 U33 U34 U35 U36 U37 U38 U39 U40 U41
1 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 1 24
0 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 12
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 5
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
0 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 32
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3
1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 27
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 4
1 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 34
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 1 0 1 0 0 0 1 1 1 1 0 0 1 17
1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 8
0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 8
0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 5
0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 3
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2
Total
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
1 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 0 18
0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 15
0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 4
0 0 1 1 1 0 1 0 0 0 1 0 0 0 0 1 1 24
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 4
0 0 0 0 0 1 0 0 1 1 0 0 1 1 1 0 0 8
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2
0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 12
0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 9
1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 11
0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 5
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 39
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 39
0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 0 10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 0 1 0 0 0 1 1 1 0 1 0 1 26
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 12
1 0 0 1 1 1 1 1 0 1 1 1 1 1 1 1 0 25
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 6
0 0 1 1 0 1 1 0 0 0 0 0 0 0 1 0 1 18
0 1 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 8
0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 7
0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 2
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
1 0 1 0 0 0 0 0 0 0 1 1 1 0 1 1 0 15
0 1 0 1 0 1 1 0 1 1 0 0 0 1 0 0 0 17
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 3
1 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 14
0 1 0 1 1 0 1 0 0 0 0 1 1 1 0 1 1 24
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 9
0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 9
0 1 0 1 1 0 1 0 0 0 1 0 1 0 0 1 0 12
1 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 11
0 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 14
0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 7
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 9
1 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 10
0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 11
1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 8
0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 5
0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 8
0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 7
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 4
1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 12
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
0 0 1 1 1 0 1 1 0 1 1 1 0 0 0 1 0 23
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 1 0 1 0 0 1 0 0 0 1 0 0 0 12
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 8
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 5
0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 9
1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 7
0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 5
0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 5
0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 0 0 19
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 10
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8
0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 29
1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 38
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 40
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 1 0 1 1 0 1 0 0 1 0 0 25
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 1 1 0 0 0 0 1 0 0 1 0 1 1 0 1 0 13
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 0 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3
1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 26
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 0 0 20
1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 15
0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 4
0 0 0 1 1 0 1 0 0 0 0 1 1 0 1 1 0 17
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5
0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 0 0 12
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3
0 0 1 1 1 0 1 0 1 1 1 0 0 0 0 1 1 20
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 0 0 0 0 0 1 0 0 0 1 1 0 1 0 0 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7
0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 7
1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 0 0 18
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 9
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 10
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 26
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
1 1 0 0 0 1 0 0 1 0 1 1 1 1 1 1 0 27
0 0 0 1 1 0 1 0 0 1 0 0 0 0 0 0 1 7
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 3
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2
1 1 0 1 1 1 1 0 1 0 0 1 1 1 0 0 1 31
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3
0 1 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 6
1 0 1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 32
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 37
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0 0 0 1 1 0 1 0 0 0 0 1 0 0 1 1 0 10
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 1 1 0 0 1 0 1 1 0 1 0 1 1 0 0 1 27
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 1 1 0 1 1 0 1 1 1 0 0 1 0 1 17
1 1 1 0 0 0 0 0 1 0 0 0 1 1 0 1 0 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 1 1 1 1 1 0 0 0 0 0 0 1 1 0 19
1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 12
0 0 1 0 0 0 0 0 1 1 1 1 0 0 0 0 0 8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 38
0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 1 0 9
0 1 1 1 1 0 1 1 0 0 0 0 1 0 0 0 0 14
1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 16
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 37
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 12
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7
1 0 0 0 0 1 1 0 0 0 0 0 1 1 1 0 0 15
0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 38
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 28
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 1 0 1 1 0 1 0 1 0 0 1 1 0 1 1 0 22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 8
0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 7
1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Appendix 5
Tally of effectiveness of distractors on multiple choice item (lower group)
L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14
A* 0 1 0 0 0 0 0 1 0 0 0 0 0 1
B 0 0 1 0 0 1 1 0 1 0 0 0 1 0
C 1 0 0 0 1 0 0 0 0 1 0 0 0 0
D 0 0 0 1 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 1 0 0
A 0 1 0 1 0 0 1 0 0 0 0 0 0 0
B 0 0 1 0 0 0 0 0 0 0 0 0 0 1
C* 0 0 0 0 0 1 0 1 1 1 1 0 1 0
D 1 0 0 0 0 0 0 0 0 0 0 1 0 0
E 0 0 0 0 1 0 0 0 0 0 0 0 0 0
A 0 0 0 0 1 1 1 0 1 0 0 0 0 0
B 0 1 0 0 0 0 0 1 0 0 1 0 0 0
C 1 0 1 0 0 0 0 0 0 1 0 1 1 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 0 0 0 1 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 1 0 0 1 0 0 1 1 0 0
B 0 0 1 0 0 0 0 0 0 0 0 0 0 1
C 0 0 0 1 0 1 1 0 0 1 0 0 1 0
D* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 1 1 0 0 0 0 0 0 1 0 0 0 0 0
A* 0 0 0 0 0 1 0 0 0 0 0 0 0 0
B 1 0 0 0 0 0 0 1 1 1 1 0 0 0
C 0 1 0 1 1 0 1 0 0 0 0 0 0 0
D 0 0 1 0 0 0 0 0 0 0 0 0 1 0
E 0 0 0 0 0 0 0 0 0 0 0 1 0 1
A 0 0 1 0 0 0 0 0 0 0 0 0 0 0
B 1 0 0 1 0 0 0 0 0 0 0 1 0 0
C 0 0 0 0 0 1 1 0 1 1 1 0 0 0
D* 0 1 0 0 1 0 0 1 0 0 0 0 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 1 0
A* 0 0 0 1 0 0 0 1 0 0 0 0 1 0
B 0 1 0 0 1 0 1 0 0 1 0 1 0 1
C 1 0 1 0 0 0 0 0 1 0 1 0 0 0
D 0 0 0 0 0 1 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1 1 0 0 1 0 1 0 0 0 0 1 0 0
B* 0 0 1 0 0 1 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 1 1 0 1 0 0 1
D 0 0 0 1 0 0 0 0 0 1 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 1 0
A 0 0 1 0 0 0 0 0 0 0 0 0 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
No item Option
1
2
3
4
5
6
7
8
9
Students
C* 0 1 0 0 1 1 0 1 1 1 1 1 0 0
D 1 0 0 1 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 1 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 1 0 0 1 0 1 1 0 1 1 1 1 1 0
C 0 0 0 0 0 0 0 1 0 0 0 0 0 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 1 1 0 1 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 1
C 1 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 1 0 0 0 0 0 0 0 0 0 0
E* 0 1 1 0 1 1 1 1 1 1 1 1 1 0
A 0 1 0 1 1 1 0 0 0 0 0 0 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 0 0 1 0 0 0 0 1 1 0 1 0 0 0
D 0 0 0 0 0 0 0 0 0 1 0 1 0 0
E 1 0 0 0 0 0 1 0 0 0 0 0 0 1
A* 0 1 0 0 1 0 0 0 0 0 0 0 0 0
B 1 0 1 1 0 1 1 0 1 1 1 0 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 1 0 0 0 1 0 0
A* 1 0 0 0 0 0 0 0 1 1 0 0 0 1
B 0 0 1 0 0 1 1 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 1 1 0
D 0 0 0 0 0 0 0 0 0 0 1 0 0 0
E 0 1 0 1 1 0 0 1 0 0 0 0 0 0
A 0 0 0 1 0 0 0 0 0 0 1 0 0 0
B* 0 1 0 0 0 0 0 0 0 0 0 0 1 1
C 1 0 1 0 0 1 1 0 0 1 0 0 0 0
D 0 0 0 0 1 0 0 0 0 0 0 1 0 0
E 0 0 0 0 0 0 0 1 1 0 0 0 0 0
A 1 0 0 0 0 0 1 1 0 0 0 0 1 1
B* 0 0 0 1 1 0 0 0 0 1 1 1 0 0
C 0 1 1 0 0 0 0 0 1 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 1 0 0 0 0 0 0 0 0
A 1 0 0 0 0 0 0 0 0 0 1 0 0 1
B* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 1 0 1 1 0 0 0 0 1 0 0
D 0 0 1 0 1 0 0 1 1 1 0 0 1 0
E 0 1 0 0 0 0 0 0 0 0 0 0 0 0
A* 0 0 1 0 0 0 0 0 0 0 1 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 1 0 0
C 0 0 0 0 0 0 0 0 1 0 0 0 0 0
D 1 1 0 1 0 1 0 0 0 0 0 0 0 0
E 0 0 0 0 1 0 1 1 0 1 0 0 1 1
10
9
11
12
13
14
15
16
17
18
A 0 0 0 1 0 0 0 0 0 0 0 0 0 0
B* 1 1 1 0 0 0 0 0 0 0 0 0 0 1
C 0 0 0 0 0 0 1 1 1 1 1 1 0 0
D 0 0 0 0 1 1 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 1 0
A 0 1 0 0 0 0 0 1 0 0 1 0 0 0
B 0 0 1 1 0 1 1 0 1 0 0 1 1 0
C 1 0 0 0 1 0 0 0 0 0 0 0 0 1
D* 0 0 0 0 0 0 0 0 0 1 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 1 0
B* 0 0 0 0 1 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 1 0 0 1 0 1 0 0 0
D 1 0 1 0 0 0 0 0 0 0 0 0 0 0
E 0 1 0 1 0 0 1 1 0 1 0 1 0 1
A 0 0 0 0 0 0 1 0 0 1 0 0 0 0
B 0 0 0 0 1 0 0 0 0 0 0 0 0 0
C* 1 0 0 1 0 0 0 1 0 0 0 1 0 0
D 0 1 0 0 0 0 0 0 0 0 0 0 0 1
E 0 0 1 0 0 1 0 0 1 0 1 0 1 0
A* 1 0 1 1 1 1 1 0 1 1 1 1 1 1
B 0 0 0 0 0 0 0 1 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 1 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 1 1 0 1 1 0 0 1 0 1 0 0
B 1 0 0 0 1 0 0 1 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 1 0
E* 0 1 0 0 0 0 0 0 1 0 1 0 0 1
A* 1 1 1 1 0 0 1 0 1 1 0 0 1 1
B 0 0 0 0 1 1 0 1 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 1 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 1 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D* 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 1 0 1 1 1 1 1 1 1 1 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 1 0 0 0 0 0 0 0 0 0 0
A 0 0 1 0 0 0 0 0 0 0 1 0 1 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 1 0 0 1 1 1 1 1 0 1 0 1 0 0
19
20
21
22
23
24
25
26
27
28
D 0 1 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 1 0 0 0 0 0
A* 0 1 1 0 0 0 0 0 0 0 0 0 0 0
B 1 0 0 0 0 0 0 0 0 0 0 1 0 1
C 0 0 0 1 1 1 1 1 1 0 1 0 1 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1 0 0 0 0 0 1 0 0 0 0 0 0 1
B 0 1 0 0 1 1 0 0 0 0 0 1 1 0
C 0 0 0 1 0 0 0 0 0 0 0 0 0 0
D* 0 0 0 0 0 0 0 1 1 0 1 0 0 0
E 0 0 1 0 0 0 0 0 0 1 0 0 0 0
A 0 0 0 0 0 0 0 1 1 0 0 0 0 1
B 1 0 1 1 1 1 0 0 0 1 1 0 0 0
C* 0 0 0 0 0 0 1 0 0 0 0 1 0 0
D 0 1 0 0 0 0 0 0 0 0 0 0 0 0
E 0 1 0 0 0 0 0 0 0 0 0 0 1 0
A 0 1 0 0 0 0 1 0 0 0 1 0 0 0
B 1 0 0 1 0 1 0 1 1 1 0 0 1 0
C 0 0 1 0 0 0 0 0 0 0 0 1 0 1
D* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 1 0 0 1 0 0 0 0 0 0 0 0 0
A 0 0 0 1 1 1 0 1 1 1 0 1 1 0
B 0 0 0 0 0 0 0 0 0 0 1 0 0 0
C* 1 1 0 0 0 0 1 0 0 0 0 0 0 1
D 0 0 1 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 1 0 0 0 0 0 0 0 0 0 0 1 0 1
B 0 0 1 0 0 1 1 1 1 0 0 0 0 0
C 0 0 0 1 0 0 0 0 0 0 1 0 0 0
D 0 1 0 0 0 0 0 0 0 0 0 0 0 0
E* 0 0 0 0 1 0 0 0 0 1 0 0 1 0
A* 0 0 0 0 0 0 0 0 0 0 1 0 0 0
B 0 0 0 0 1 0 0 1 0 0 0 0 0 0
C 1 1 1 1 0 1 1 0 1 1 0 1 1 1
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 0 0 0 1 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 1 1 0 0 1 0 1 0 0
C 0 1 0 0 1 0 0 1 0 0 0 0 0 0
D 1 0 1 0 0 0 0 0 1 0 1 0 1 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 1 0 1 0 0 1 0 1 1 1
B 0 0 0 0 0 0 0 1 1 0 1 0 0 0
C* 0 0 0 1 0 1 0 0 0 0 0 0 0 0
D 1 1 1 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 1 1 0 1 0 0 1 0 1 0 0 0 1
35
36
37
38
29
30
31
32
33
34
28
B* 0 0 0 1 0 0 1 0 0 0 0 1 1 0
C 1 0 0 0 0 1 0 0 1 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 1 0 0 0
A 0 0 0 0 1 0 0 0 0 1 1 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E* 1 1 1 1 0 1 1 1 1 0 0 1 1 1
A 0 1 0 0 0 0 0 1 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 1 0
C 0 0 1 1 0 1 0 0 1 0 1 0 0 1
D 0 0 0 0 1 0 0 0 0 0 0 0 0 0
E* 1 0 0 0 0 0 1 0 0 1 0 1 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 1 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 1 0 1 0 0
D 0 1 1 1 0 0 1 1 0 0 1 0 1 1
E* 1 0 0 0 1 1 0 0 0 0 0 0 0 0
A 0 0 0 0 1 0 0 0 0 1 0 0 1 0
B* 1 0 0 0 0 0 0 1 0 0 0 0 0 0
C 0 0 0 1 0 1 0 0 1 0 1 0 0 0
D 0 1 1 0 0 0 1 0 0 0 0 1 0 1
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 1 0 0 0 0 0 0 1 0 0 0 0 0
D 0 0 0 0 0 0 1 1 0 0 0 0 0 0
E* 1 0 1 1 1 1 0 0 0 1 1 1 1 1
A 0 0 0 0 0 0 0 0 1 0 1 0 0 0
B 1 0 0 0 0 1 0 1 0 0 0 1 0 1
C* 0 0 1 0 1 0 1 0 0 0 0 0 0 0
D 0 1 0 1 0 0 0 0 0 0 0 0 1 0
E 0 0 0 0 0 0 0 0 0 1 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 1 1 1 1 1 1 1 1 1 1 1 1 1 1
C* 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 0 1 0 0 0 0
B* 1 1 1 1 1 1 1 1 1 0 1 1 1 1
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A* 1 1 0 0 0 0 1 0 0 0 0 0 0 0
B 0 0 0 0 0 1 0 0 1 0 1 1 0 0
C 0 0 0 0 0 0 0 1 0 0 0 0 1 0
D 0 0 0 1 0 0 0 0 0 0 0 0 0 1
41
42
43
44
38
39
40
47
45
46
E 0 0 1 0 1 0 0 0 0 1 0 0 0 0
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B* 0 0 1 1 1 1 0 1 1 0 1 0 1 1
C 0 0 0 0 0 0 1 0 0 1 0 0 0 0
D 1 0 0 0 0 0 0 0 0 0 0 0 0 0
E 0 1 0 0 0 0 0 0 0 0 0 1 0 0
A* 0 0 1 1 1 1 1 0 0 1 0 1 1 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 1 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 1 0 0 0 0 0 0 1 1 0 1 0 0 1
A 0 0 1 0 0 0 0 1 1 0 1 0 0 1
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C* 0 0 0 1 0 0 0 0 0 0 0 0 0 0
D 1 1 0 0 1 0 1 0 0 1 0 0 1 0
E 0 0 0 0 0 1 0 0 0 0 0 1 0 0
47
48
49
50
Tally of effectiveness of distractors on multiple choice item (lower group)
L15 L16 L17 L18 L19 L20 L21 L22 L23 L24 L25 L26 L27 L28 L29 L30 L31 L32
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 1 0 0 1 0 1 0 1 0 1 0 1
0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 1 0
0 0 0 1 0 0 0 0 0 1 0 1 1 0 0 1 0 1
0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 1 1 1 0 0 0 1 0 0 0
0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0
1 1 0 1 0 0 1 0 0 0 0 1 1 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0
0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0
0 0 0 1 0 1 1 0 0 0 0 1 0 0 0 1 1 1
1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
1 1 0 1 1 0 0 0 0 1 0 0 1 1 0 0 1 0
0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 0 0 0
0 1 0 1 1 1 1 0 0 1 0 0 0 0 0 1 0 0
0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
0 0 0 1 0 1 0 0 0 0 1 0 0 0 1 0 0 0
1 0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
1 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 0 1 0 0 0 1 0 0 1 1 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Students
1 1 0 1 1 1 1 1 1 1 1 0 0 0 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0
1 0 0 1 1 1 1 0 1 1 0 1 1 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 0 1 0 1 1 0 1 1 1 1 1 0
1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 1
0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 0
0 1 1 0 1 1 0 0 0 0 1 0 1 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 1 1 1 0 0 0 1 1 0 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0
0 0 0 1 1 1 0 0 1 1 1 0 0 0 1 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0
1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1
0 0 0 1 0 0 1 0 0 0 0 0 1 1 0 0 1 0
0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 0 0
1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
1 0 0 0 1 0 1 1 1 0 0 1 0 0 0 0 1 0
0 0 1 1 0 0 0 0 0 1 1 0 0 0 1 0 0 0
0 1 0 0 0 1 0 0 0 0 0 0 1 1 0 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0
0 1 0 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0
0 0 1 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0
1 1 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 1 0 1 0 1 0 0 1 1 1 0 0 1 1
0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0
1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0
0 1 0 1 0 0 0 0 0 1 0 1 0 0 0 0 1 0
0 0 0 0 0 0 0 1 0 0 1 0 0 1 1 0 0 1
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 1 1 0 1 1 0 1 0 1 0 0 0
1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 1 0 1 0 0 1 0 0 1 0 1 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 1 1 1 0 0 0 1 1 0 0 1 0 0
1 1 0 1 0 0 1 0 0 1 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0
1 1 1 1 0 1 1 0 0 0 0 0 1 1 0 1 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
1 0 1 1 0 1 0 1 1 1 0 1 1 1 0 0 1 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0
0 1 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0
1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0
0 1 1 1 1 0 1 1 1 1 1 0 0 1 1 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 1 1 1 0 0 0 0 0 0 0 0 0 1 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0
1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 0 0
0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0
0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 1 1
1 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0
0 0 1 1 0 0 1 1 1 0 1 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0
0 1 0 0 0 1 0 1 0 1 0 0 1 1 0 0 1 0
0 0 0 1 0 0 0 0 0 0 1 1 0 0 1 1 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 0 1 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 1 0 1 0 0 0 1 0 1 0
0 1 0 0 0 0 0 1 0 1 0 1 1 0 0 1 0 1
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 1 0 1 1 0 1 0 1 0 0 0 1 0 0 0
1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 1
0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0
1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0
0 1 1 0 0 0 1 0 1 1 0 0 0 1 0 0 0 1
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0
1 1 0 0 0 1 1 1 1 0 1 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1
0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 0 1 1 0 1 0 0 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 1 0 1 1 0 1 1 1 0 1 1 0 1
0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0
1 0 0 1 1 0 0 0 1 1 0 0 0 1 0 1 0 0
0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 1 1 0 1 0 1 0 0 1 1 1 0 0 0 1 0 0
0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1
1 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 1
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0
0 1 0 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0
0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0
1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0
0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 1 0 0 0 0 1 0 0 1 0 0 1 1 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0
0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0 0
0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0
1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
1 0 0 1 1 1 1 1 0 1 0 1 0 1 0 1 1 1
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0
0 0 0 0 1 0 0 0 0 0 1 1 0 0 1 1 1 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 0
0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1
1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 0
L33 L34 L35 L36 L37 L38 L39 L40 L41
0 1 0 0 0 0 0 0 0 5
1 0 0 1 0 1 1 0 1 17
0 0 1 0 0 0 0 1 0 8
0 0 0 0 0 0 0 0 0 2
0 0 0 0 1 0 0 0 0 8
0 0 0 0 0 0 0 0 0 5
0 0 0 0 1 0 1 1 0 11
1 1 1 0 0 0 0 0 1 16
0 0 0 1 0 1 0 0 0 7
0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 1 11
0 1 1 1 1 1 1 0 0 12
1 0 0 0 0 0 0 1 0 17
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 9
0 1 0 0 0 0 1 0 0 7
1 0 0 1 1 0 0 0 0 15
0 0 0 0 0 1 0 1 0 4
0 0 1 0 0 0 0 0 1 6
1 0 0 0 0 0 0 1 0 4
0 0 0 0 0 0 0 0 0 13
0 1 0 0 0 0 0 0 1 10
0 0 1 0 1 0 0 0 0 6
0 0 0 1 0 1 1 0 0 8
0 0 1 0 0 0 0 0 0 2
0 1 0 0 1 0 0 0 0 11
0 0 0 1 0 0 1 1 1 16
0 0 0 0 0 1 0 0 0 8
1 0 0 0 0 0 0 0 0 4
0 0 0 0 1 0 0 0 0 8
1 1 0 1 0 0 0 0 0 13
0 0 1 0 0 0 0 1 1 12
0 0 0 0 0 0 1 0 0 5
0 0 0 0 0 1 0 0 0 3
0 0 1 0 0 0 1 0 0 13
0 1 0 0 1 0 0 0 0 5
0 0 0 0 0 0 0 0 1 11
0 0 0 0 0 0 0 1 0 5
1 0 0 1 0 1 0 0 0 7
0 0 0 0 0 0 0 0 0 5
0 1 0 0 0 0 0 0 1 3
Total
Students
1 0 0 1 1 0 1 1 0 26
0 0 0 0 0 1 0 0 0 4
0 0 1 0 0 0 0 0 0 3
0 0 0 0 1 0 0 0 0 4
1 0 1 1 0 0 1 1 0 24
0 1 0 0 0 1 0 0 0 4
0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 0 0 0 1 7
0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 3
1 1 0 0 0 0 0 0 1 6
0 0 0 1 0 0 0 1 0 4
0 0 0 0 1 1 1 0 0 28
1 0 0 0 1 0 0 1 0 13
0 1 0 0 0 1 0 0 0 3
0 0 1 1 0 0 1 0 0 10
0 0 0 0 0 0 0 0 1 11
0 0 0 0 0 0 0 0 0 4
0 1 0 0 0 0 1 0 1 8
1 0 0 1 0 1 0 0 0 23
0 0 0 0 0 0 0 0 0 0
0 0 1 0 1 0 0 0 0 4
0 0 0 0 0 0 0 1 0 6
0 0 1 0 0 0 1 0 0 13
0 1 0 0 1 0 0 0 0 7
0 0 0 0 0 1 0 1 1 9
1 0 0 0 0 0 0 0 0 7
0 0 0 1 0 0 0 0 0 5
0 0 0 0 0 1 1 0 0 6
0 0 0 0 0 0 0 1 1 9
0 0 0 0 1 0 0 0 0 11
0 1 0 0 0 0 0 0 0 7
1 0 1 1 0 0 0 0 0 8
0 1 1 0 0 0 0 0 1 15
1 0 0 0 1 0 0 0 0 12
0 0 0 1 0 1 1 0 0 12
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 2
0 1 1 0 0 0 1 0 1 9
0 0 0 0 0 1 0 0 0 3
0 0 0 0 0 0 0 0 0 10
1 0 0 0 1 0 0 1 0 14
0 0 0 1 0 0 0 0 0 5
0 0 0 0 0 0 0 0 0 4
0 0 0 1 0 0 1 0 0 8
0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 0 0 5
1 1 1 0 1 1 0 1 0 22
1 0 0 0 1 1 0 1 0 8
0 1 0 0 0 0 0 0 0 9
0 0 0 1 0 0 0 0 0 12
0 0 0 0 0 0 1 0 1 9
0 0 1 0 0 0 0 0 0 3
0 0 0 0 0 0 1 1 0 5
1 1 0 1 1 1 0 0 0 19
0 0 0 0 0 0 0 0 1 8
0 0 0 0 0 0 0 0 0 8
0 0 1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 1 5
1 0 0 0 0 0 0 0 0 3
0 0 0 0 1 0 1 1 0 12
0 1 0 0 0 0 0 0 0 3
0 0 1 1 0 1 0 0 0 18
0 1 0 0 0 0 0 0 0 9
0 0 1 0 0 0 1 0 0 6
1 0 0 0 0 0 0 0 0 7
0 0 0 1 1 0 0 0 0 8
0 0 0 0 0 1 0 1 1 11
1 1 0 0 0 1 0 0 1 25
0 0 1 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 3
0 0 0 1 0 0 0 1 0 5
0 0 0 0 1 0 1 0 0 4
1 0 0 1 0 1 1 1 0 22
0 0 0 0 0 0 0 0 0 5
0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 4
0 1 0 0 1 0 0 0 1 10
0 0 0 0 1 0 0 0 0 15
0 0 0 0 0 0 1 1 0 9
0 1 1 0 0 0 0 0 0 6
0 0 0 0 0 1 0 0 1 2
1 0 0 1 0 0 0 0 0 8
0 0 0 1 0 0 0 0 1 3
0 0 0 0 0 0 0 1 0 3
0 0 1 0 0 0 0 0 0 3
0 1 0 0 1 1 0 0 0 30
1 0 0 0 0 0 1 0 0 3
1 0 1 1 0 1 0 0 1 25
0 0 0 0 0 0 0 0 0 0
0 1 0 0 1 0 1 1 0 12
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 3
0 1 1 0 0 0 0 1 0 8
0 0 0 0 0 0 1 0 0 2
1 0 0 1 0 1 0 0 0 27
0 0 0 0 0 0 0 0 0 1
0 0 0 0 1 0 0 0 1 3
0 1 0 0 0 0 0 0 0 6
1 0 1 0 0 1 0 0 0 10
0 0 0 1 1 0 1 1 0 20
0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 3
1 0 0 0 0 0 0 0 1 10
0 0 0 1 0 0 0 0 0 9
0 0 0 0 0 0 0 0 0 2
0 0 0 0 0 1 1 1 0 9
0 1 1 0 1 0 0 0 0 11
0 1 0 0 0 1 0 0 0 10
1 0 0 0 1 0 0 1 1 21
0 0 0 0 0 0 0 0 0 3
0 0 1 0 0 0 0 0 0 3
0 0 0 1 0 0 1 0 0 6
0 0 1 0 0 0 0 0 1 8
1 1 0 1 0 1 0 0 0 18
0 0 0 0 0 0 1 1 0 10
0 0 0 0 0 0 0 0 0 1
0 0 0 0 1 0 0 0 0 5
0 1 1 1 1 1 1 1 0 28
0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 0 0 8
1 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 1 0 0 0 10
1 1 0 0 0 0 0 1 1 16
0 0 0 1 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 2
0 0 0 0 1 0 1 0 0 9
0 0 0 0 0 0 0 0 0 2
1 1 0 0 1 0 0 1 0 8
0 0 1 1 0 1 1 0 1 30
0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 3
0 1 0 0 0 0 0 0 0 12
0 0 0 0 0 0 0 0 0 5
1 0 0 0 1 0 0 1 1 17
0 0 0 1 0 1 1 0 0 4
0 0 0 0 1 0 0 1 0 12
1 0 0 1 0 1 1 0 0 10
0 1 0 0 0 0 0 0 0 5
0 0 1 0 0 0 0 0 1 12
0 0 0 0 0 0 0 0 0 2
0 1 0 1 0 0 1 0 0 13
1 0 0 0 1 0 0 0 0 14
0 0 1 0 0 1 0 1 0 9
0 0 0 0 0 0 0 0 1 4
0 0 0 0 0 0 0 0 0 1
0 0 0 0 1 1 0 1 0 12
0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 1 4
0 1 0 0 0 0 1 0 0 3
0 0 1 1 0 0 0 0 0 22
0 0 0 1 0 0 0 1 0 7
0 0 0 0 0 0 0 0 0 4
0 0 0 0 1 0 1 0 0 15
1 0 1 0 0 1 0 0 1 9
0 1 0 0 0 0 0 0 0 6
0 0 0 0 1 0 0 0 1 7
0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 4
1 0 0 1 0 1 1 1 0 21
0 0 0 0 0 0 0 0 0 7
1 0 0 0 1 0 0 0 0 10
0 0 1 1 0 0 0 1 0 8
0 0 0 0 0 0 0 0 0 9
0 0 0 0 0 0 0 0 0 8
0 1 0 0 0 1 1 0 1 5
0 1 0 0 0 1 0 0 1 5
0 0 0 0 0 0 1 0 0 2
0 0 0 0 1 0 0 0 0 6
1 0 0 0 0 0 0 1 0 7
0 0 1 1 0 0 0 0 0 21
0 0 0 0 0 0 0 0 0 6
1 1 0 0 0 1 0 0 1 14
0 0 0 0 0 0 1 0 0 6
0 0 0 0 1 0 0 1 0 6
0 0 1 1 0 0 0 0 0 9
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 41
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 2
1 1 1 1 1 1 0 1 1 38
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 1
0 0 0 0 0 0 0 0 1 7
1 0 1 1 1 0 0 0 0 15
0 1 0 0 0 1 0 0 0 6
0 0 0 0 0 0 1 1 0 10
0 0 0 0 0 0 0 0 0 3
1 0 0 0 0 0 0 1 0 3
0 0 1 1 0 0 1 0 0 24
0 1 0 0 0 1 0 0 0 5
0 0 0 0 0 0 0 0 0 1
0 0 0 0 1 0 0 0 1 8
1 0 0 1 0 0 0 0 0 16
0 1 0 0 0 1 0 0 0 3
0 0 0 0 0 0 0 0 1 5
0 0 1 0 0 0 0 0 0 4
0 0 0 0 1 0 1 1 0 13
0 1 0 0 0 1 0 0 0 11
0 0 0 0 0 0 1 0 0 2
0 0 1 0 0 0 0 1 0 8
1 0 0 1 1 0 0 0 1 14
0 0 0 0 0 0 0 0 0 5
Appendix 6
Computation of Difficulty Level on Multipe Choice 
N = 151
U L
1 26 5 31 0.20 Difficult
2 33 13 46 0.30 Difficult
3 27 1 28 0.18 Difficult
4 1 4 5 0.03 Difficult
5 18 4 22 0.14 Difficult
6 15 8 23 0.15 Difficult
7 25 8 33 0.21 Difficult
8 10 5 15 0.09 Difficult
9 39 27 66 0.43 Marginal
10 40 24 64 0.42 Marginal
11 39 28 67 0.44 Marginal
12 27 10 37 0.24 Difficult
13 13 8 21 0.13 Difficult
14 6 13 19 0.12 Difficult
15 15 6 21 0.13 Difficult
16 14 12 26 0.17 Difficult
17 9 3 12 0.07 Difficult
18 14 5 19 0.12 Difficult
19 9 9 18 0.11 Difficult
20 23 8 31 0.20 Difficult
21 8 4 12 0.07 Difficult
22 19 9 28 0.18 Difficult
23 41 25 66 0.43 Marginal
24 29 10 39 0.25 Difficult
25 38 15 53 0.35 Marginal
26 40 31 71 0.47 Marginal
27 40 32 72 0.47 Marginal
28 41 27 68 0.45 Marginal
29 25 6 31 0.20 Difficult
30 25 9 34 0.22 Difficult
31 15 3 18 0.14 Difficult
32 13 1 14 0.09 Difficult
33 15 7 22 0.14 Difficult
34 9 19 28 0.18 Difficult
35 10 3 13 0.08 Difficult
36 27 4 31 0.20 Difficult
37 30 6 36 0.23 Difficult
No. Item
Multiple Choice Item
∑P p InterpretationTotal Correct
38 32 13 45 0.29 Difficult
39 37 22 59 0.39 Marginal
40 25 6 31 0.20 Difficult
41 22 8 30 0.19 Difficult
42 21 8 29 0.19 Difficult
43 38 21 59 0.39 Marginal
44 16 6 22 0.14 Difficult
45 3 0 3 0.01 Difficult
46 40 38 78 0.51 Marginal
47 13 7 20 0.13 Difficult
48 37 24 61 0.40 Marginal
49 27 16 43 0.28 Difficult
50 9 9 18 0.11 Difficult
In which :
U = Total correct in upper Groupu per group 0,00 - 0,30 = Difficult
L = Total correct in lower group 0,30 - 0,70 = Marginal
N = Total Students 0,70 - 1,00 = Easy
p = Difficulty level
Appendix 7
Computation of Discriminating Power on Multiple Choice
N = 41
Multiple choice item
WH WL
1 15 36 21 0.51 Very good item
2 8 28 20 0.48 Very good item
3 14 40 26 0.63 Very good item
4 40 37 -3 -0,07 Poor item
5 23 37 14 0.34 Reasonably good
6 26 33 7 0.17 Marginal
7 16 33 17 0.41 Very good item
8 30 36 6 0.14 Poor item
9 2 14 12 0.29 Marginal
10 1 17 16 0.39 Reasonably good
11 2 13 11 0.26 Marginal
12 14 30 16 0.39 Reasonably good
13 28 33 5 0.12 Poor item
14 35 28 -7 -0,17 Poor item
15 26 35 9 0.21 Marginal
16 27 29 2 0.04 Poor item
17 32 38 6 0,14 Poor item
18 27 36 9 0.21 Marginal
19 32 32 0 0 Poor item
20 18 33 15 0.36 Reasonably good
21 33 37 4 0.09 Poor item
22 22 32 10 0.24 Marginal
23 0 16 16 0.39 Reasonably good
24 12 31 19 0.46 Very good item
25 3 26 23 0.56 Very good item
26 1 19 18 0.43 Very good item
27 1 9 8 0.19 Poor item
28 0 14 14 0.34 Reasonably good
29 16 35 19 0.46 Very good item
30 16 32 16 0.39 Reasonably good
31 26 38 12 0.29 Marginal
32 28 40 12 0.29 Marginal
33 26 34 8 0.19 Poor item
34 32 30 -2 -0,04 Poor item
35 31 38 7 0.17 Poor item
36 13 37 24 0.58 Very good item
37 11 35 24 0.58 Very good item
38 9 38 29 0.70 Very good item
39 4 19 15 0.36 Reasonably good
40 16 35 19 0.46 Very good item
No. Item WL-WH DP Interpretation
41 19 33 14 0.34 Reasonably good
42 20 33 13 0.31 Reasonably good
43 3 20 17 0.41 Very good item
44 25 35 10 0.24 Marginal
45 38 41 3 0.07 Poor item
46 1 3 2 0.04 Poor item
47 20 34 14 0.34 Reasonably good
48 3 17 14 0.34 Reasonably good
49 14 25 11 0.26 Marginal
50 32 32 0 0 Poor item
In which :
DP = Discriminating power
WH = Number of prson in upper group who answer item incorrectly
WL = Number of person in lowe group who answer item incorrectly
N = Total of students
0.40 and up = Very good item
0,30 - 0,39 = Reasonably good
0,20 - 0,29 = Marginal
Below - 0,19 = Poor items
 Appendix 8
Computation of the Effectiveness of Distractor on Multiple Choice
U L
A 24 5 29 Effective
B 12 17 29 Effective
C 3 8 11 Effective
D 2 2 4 Effective
E 0 8 8 Effective
A 5 5 10 Effective
B 4 11 15 Effective
C 32 16 48 Effective
D 0 7 7 Effective
E 0 2 2 Effective
A 7 11 18 Effective
B 0 12 12 Effective
C 4 17 21 Effective
D 3 0 3 Ineffective
E 27 1 28 Effective
A 1 9 10 Ineffective
B 4 7 11 Effective
C 34 15 49 Ineffective
D 1 4 5 Effective
E 1 6 7 Effective
A 17 4 21 Effective
B 8 13 21 Effective
C 8 10 18 Effective
D 5 6 11 Effective
E 3 8 11 Effective
A 2 2 4 Effective
B 2 11 13 Effective
C 18 16 34 Ineffective
D 15 8 23 Effective
E 4 4 8 Effective
A 24 8 32 Effective
B 4 13 17 Effective
C 8 12 20 Effective
D 3 5 8 Effective
E 2 3 5 Effective
A 12 13 25 Ineffective
B 9 5 14 Effective
C 11 11 22 Effective
D 5 5 10 Effective
E 4 7 11 Effective
A 1 5 6 Effective
8
9
Interpretation
1
7
Item Option
Students
Total
2
3
4
5
6
B 1 3 4 Effective
C 39 26 65 Effective
D 0 4 4 Effective
E 0 3 3 Effective
A 1 4 5 Effective
B 40 24 64 Effective
C 0 4 4 Effective
D 0 2 2 Effective
E 0 7 7 Effective
A 0 0 0 Ineffective
B 0 3 3 Effective
C 1 6 7 Effective
D 0 4 4 Effective
E 39 28 67 Effective
A 10 13 23 Effective
B 0 3 3 Effective
C 26 10 36 Effective
D 3 11 14 Effective
E 2 4 6 Effective
A 12 8 20 Effective
B 25 23 48 Ineffective
C 1 0 1 Ineffective
D 0 4 4 Effective
E 3 6 9 Effective
A 6 13 19 Effective
B 18 7 25 Ineffective
C 8 9 17 Effective
D 7 7 14 Effective
E 2 5 7 Effective
A 2 6 8 Effective
B 15 9 24 Effective
C 17 11 28 Ineffective
D 3 7 10 Effective
E 4 8 12 Effective
A 3 15 18 Effective
B 14 12 26 Effective
C 24 12 36 Ineffective
D 0 0 0 Ineffective
E 0 2 2 Effective
A 0 9 9 Effective
B 9 3 12 Effective
C 9 10 19 Effective
D 12 14 26 Effective
E 11 5 16 Ineffective
A 14 4 18 Effective
B 7 8 15 Effective
C 1 2 3 Effective
D 9 5 14 Ineffective
9
10
11
12
13
14
15
16
17
18
E 10 22 32 Effective
A 11 8 19 Ineffective
B 8 9 17 Effective
C 5 12 17 Effective
D 8 9 17 Effective
E 7 3 10 Ineffective
A 4 5 9 Effective
B 12 19 31 Effective
C 2 8 10 Effective
D 23 8 31 Effective
E 0 1 1 Effective
A 12 5 17 Ineffective
B 8 3 11 Effective
C 5 12 17 Effective
D 9 3 12 Ineffective
E 7 18 25 Effective
A 5 9 14 Effective
B 5 6 11 Effective
C 19 7 26 Effective
D 2 8 10 Effective
E 10 11 21 Effective
A 41 25 66 Effective
B 0 4 4 Effective
C 0 3 3 Effective
D 0 5 5 Effective
E 0 4 4 Effective
A 8 22 30 Effective
B 4 5 9 Effective
C 0 0 0 Ineffective
D 0 4 4 Effective
E 29 10 39 Effective
A 38 15 53 Effective
B 2 9 11 Effective
C 0 6 6 Effective
D 0 2 2 Effective
E 1 8 9 Effective
A 0 3 3 Effective
B 0 3 3 Effective
C 1 3 4 Effective
D 40 30 70 Effective
E 0 3 3 Effective
A 40 25 65 Effective
B 0 0 0 Ineffective
C 1 12 13 Effective
D 0 1 1 Effective
E 0 3 3 Effective
A 0 8 8 Effective
B 0 2 2 Effective
20
21
22
23
24
25
26
27
28
19
18
C 41 27 68 Effective
D 0 1 1 Effective
E 0 3 3 Effective
A 25 6 31 Effective
B 2 10 12 Effective
C 13 20 33 Effective
D 0 1 1 Effective
E 1 3 4 Effective
A 9 10 19 Effective
B 1 9 10 Effective
C 3 2 5 Ineffective
D 26 9 35 Effective
E 2 11 13 Effective
A 0 10 10 Effective
B 20 21 41 Ineffective
C 15 3 18 Effective
D 6 3 9 Ineffective
E 0 6 6 Effective
A 4 8 12 Effective
B 17 18 35 Ineffective
C 5 10 15 Ineffective
D 12 1 13 Effective
E 3 5 8 Effective
A 20 28 48 Effective
B 0 2 2 Effective
C 16 8 24 Effective
D 2 3 5 Effective
E 3 0 3 Ineffective
A 7 10 17 Effective
B 7 16 23 Effective
C 18 4 22 Ineffective
D 0 2 2 Effective
E 9 9 18 Effective
A 10 2 12 Effective
B 2 8 10 Effective
C 26 30 56 Effective
D 2 1 3 Effective
E 1 0 1 Effective
A 27 3 30 Effective
B 7 12 19 Effective
C 3 5 8 Effective
D 3 17 20 Effective
E 1 4 5 Effective
A 3 12 15 Effective
B 2 10 12 Effective
C 31 5 36 Effective
D 2 12 14 Effective
E 3 2 5 Effective
32
33
34
35
36
37
31
28
29
30
A 6 13 19 Effective
B 32 14 46 Effective
C 0 9 9 Effective
D 0 4 4 Effective
E 3 1 4 Effective
A 0 12 12 Effective
B 1 0 1 Effective
C 3 4 7 Effective
D 0 3 3 Effective
E 37 22 59 Effective
A 2 7 9 Effective
B 1 4 5 Effective
C 10 15 25 Effective
D 1 9 10 Effective
E 27 6 33 Effective
A 1 7 8 Effective
B 0 1 1 Effective
C 1 4 5 Effective
D 17 21 38 Ineffective
E 22 7 29 Effective
A 1 10 11 Effective
B 19 8 27 Effective
C 12 9 21 Effective
D 8 8 16 Effective
E 0 5 5 Effective
A 0 5 5 Effective
B 0 2 2 Effective
C 0 6 6 Effective
D 2 7 9 Effective
E 38 21 59 Effective
A 9 6 15 Effective
B 14 14 28 Effective
C 16 6 22 Effective
D 2 6 8 Effective
E 0 9 9 Effective
A 1 0 1 Effective
B 37 41 78 Ineffective
C 3 0 3 Effective
D 0 0 0 Ineffective
E 0 0 0 Ineffective
A 0 2 2 Effective
B 41 38 79 Effective
C 0 0 0 Ineffective
D 0 0 0 Ineffective
E 0 1 1 Effective
A 12 7 19 Effective
B 7 15 22 Ineffective
C 15 6 21 Ineffective
44
45
46
47
43
38
39
40
41
42
D 5 10 15 Effective
E 1 3 4 Effective
A 0 3 3 Effective
B 38 24 62 Effective
C 0 5 5 Effective
D 1 1 2 Effective
E 2 8 10 Effective
A 28 16 44 Effective
B 1 3 4 Effective
C 8 5 13 Ineffective
D 2 4 6 Effective
E 2 13 15 Effective
A 22 11 33 Ineffective
B 1 2 3 Effective
C 8 8 16 Effective
D 7 14 21 Effective
E 3 5 8 Effective
50
47
48
49
Appendix 9  
Students Classification 
 
No Students Score  Code Group 
1 NM  72 U1 Upper 
2 HNF 66 U2 Upper 
3 NL 64 U3 Upper 
4 ANG 62 U4 Upper 
5 RS 62 U5 Upper 
6 DY 62 U6 Upper 
7 ST 62 U7 Upper 
8 WHY  60 U8 Upper 
9 TR 60 U9 Upper 
10 Abd  60 U10 Upper 
11 MYT 58 U11 Upper 
12 DEF 58 U12 Upper 
13 EN 58 U13 Upper 
14 NL 58 U14 Upper 
15 LTL 56 U15 Upper 
16 APR 56 U16 Upper 
17 RL 56 U17 Upper 
18 ARS 54 U18 Upper 
19 RZ 54 U19 Upper 
20 MK 54 U20 Upper 
21 EYN 54 U21 Upper 
22 DNS 54 U22 Upper 
23 AY 54 U23 Upper 
24 DM 54 U24 Upper 
25 ST 54 U25 Upper 
26 NK 52 U26 Upper 
27 AND 52 U27 Upper 
28 AJ 52 U28 Upper 
29 AMD 52 U29 Upper 
30 AY 52 U30 Upper 
31 SDQ 52 U31 Upper 
32 ANJ  52 U32 Upper 
33 STY 52 U33 Upper 
34 HN 52 U34 Upper 
35 DN 52 U35 Upper 
36 AY 52 U36 Upper 
37 DSV 52 U37 Upper 
38 EF 52 U38 Upper 
39 ISH 52 U39 Upper 
40 EN 50 U40 Upper 
41 JVK 50 U41 Upper 
42 ST 34 L1 Lower 
43 LIN 34 L2 Lower 
44 OKT 34 L3 Lower 
45 LSN 34 L4 Lower 
46 RKH 34 L5 Lower 
47 AJ 34 L6 Lower 
48 AAN 32 L7 Lower 
49 ZN 32 L8 Lower 
50 LKN 32 L9 Lower 
51 AHM 32 L10 Lower 
52 YG 32 L11 Lower 
53 LIA 32 L12 Lower 
54 ISN 32 L13 Lower 
55 FD 30 L14 Lower 
56 MHJ 30 L15 Lower 
57 ANS 30 L16 Lower 
58 MSN 30 L17 Lower 
59 ALD 30 L18 Lower 
60 SY 30 L19 Lower 
61 TTN 30 L20 Lower 
62 FT 30 L21 Lower 
63 ES 30 L22 Lower 
64 DN 28 L23 Lower 
65 RZ 28 L24 Lower 
66 NRD 28 L25 Lower 
67 YF 28 L26 Lower 
68 DV 26 L27 Lower 
69 AN 26 L28 Lower 
70 FZ 26 L29 Lower 
71 SYF 26 L30 Lower 
72 SRF 26 L31 Lower 
73 SL 26 L32 Lower 
74 WS 26 L33 Lower 
75 DW 24 L34 Lower 
76 YL 24 L35 Lower 
77 HSN 24 L36 Lower 
78 YG 24 L37 Lower 
79 FR 20 L38 Lower 
80 YDS 20 L39 Lower 
81 ND 18 L40 Lower 
82 AN 16 L41 Lower 
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Appendix 10 
Key answer 
1. A 
2. C 
3. E 
4. D 
5. A 
6. D 
7. A 
8. B 
9. C 
10. B 
11. E 
12. C 
13. A 
14. A 
15. B 
16. B 
17. B 
18. A 
19. B 
20. D 
21. B 
22. C 
23. A 
24. E 
25. A 
26. D 
27. A 
28. C 
29. A 
30. D 
31. C 
32. D 
33. C 
34. E 
35. A 
36. A 
37. C 
38. B 
39. E 
40. E 
41. E 
42. B 
43. E 
44. C 
45. C 
46. B 
47. A 
48. B 
49. A 
50. C 
  
 
  
 
 
 
 
  
 
  
  
 
  
 
  
 
  
 
  
 
 
 
